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CLASSIFICATION OF PARTIALLY.'EDENTULOUS 

ARCHES 


Need for classification: 

1. To formulate a good treatment plan. 

2. To anticipate the difficulties common to occur for that particular design. 

3. To communicated with a professional about a case. 

4. To design the denture according to the occlusal load usually expected for a 
particular group. 


Requirements of an acceptable method of classification: 

1. It should permit immediate visualization of the type of partially edentulous arch 
that is being considered. 

2. It should permit immediate differentiation between the tooth-supported and the 
tooth- and tissue supported removable partial denture. 

3. It should be universally acceptable. 

4. Serve as a guide to the type of design to be used. 

• Removable partial dentures may be classified according to the 
type of support into: 

1. Tooth supported prosthesis: is a prosthesis or part of the prosthesis that 
depends entirely on the natural teeth (abutments) for support. 

For partially edentulous patients the prosthetic options available include: 

• Natural tooth - supported fixed partial dentures. 

• Natural tooth - supported removable partial dentures. 

• Implant - supported fixed partial dentures. 

Retention is derived from direct retainers on the abutment teeth, tooth supported 
RPDs do not move appreciably in function. 
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2. Tooth - tissue supported prosthesis: is a prosthesis or part o tie 
prosthesis that depends on the natural teeth (abutment) as well as the residual ridge 
and tissue for support .Also called true partial denture, it includes a tree end 
extension. 

The tooth - tissue supported RPD supported at one end by natural teeth, which 
essentially do not move, and at the other end by the denture bearing tissues 
(mucosa overlying bone) which moves because of the resiliency of the mucosa. 



3. Tissue supported prosthesis: is one which is supported entirely by mucosa 
and underlying bone. 

Tissue supported RPDs are primarily supported by tissues (mucosa overlying 
bone) of the denture foundation area. Tissue supported RPDs usually have plastic 
major connectors and are, therefore, usually interim RPDs. Tissue supported RPDs 
will move in function because of the resiliency of the mucosa. 

Retention for tissue supported RPDs is customarily provided by wrought wire 
retentive clasp arms on selected natural teeth. 
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Tissue supported RPDs have the potential to cause soft tissue damage and 
periodontal attachment loss and accordingly should be used for only a short period 

of time. 



* Removable partial dentures may be classified according to the 
type of material used into: 

1. Acrylic (Temporary RPDs): is the RPD made of acrylic and artificial teeth, 
retentive wires (clasp) may be used for retention. 

2. Cr/Co (Chrome/Cobalt)-metal RPDs (Definitive RPDs): is the RPD made of 
metal or alloys and artificial teeth, acrylic may be used as a denture base. 

Removable partial dentures may be classified according to the 
type of treatment: 

1. Definitive RPDs: 

Definitive RPDs are constructed after extensive diagnosis, treatment planning, 
and through preparation of the teeth and tissue for the prosthesis. The length of 
service of definitive RPDs is intended to be many years this meaning the cobalt 
chromium alloy removable partial dentures. 

2.Interim RPDs: 

Interim RPDs are usually constructed as part of the preparation of the mouth for 
definitive RPD, FPD or implant treatment. The length of sendee of interim RPDs 
is generally planned to be a year or less, they are frequently referred to as 
temporary RPDs example of that is the acrylic removable partial dentures. 
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* Classification based on arch configuration: 

The most widely accepted system of classification ot Rf Ds and partial 1\ 
edentulous arches was proposed by Dr. Edward Kennedy in 1923. It is based on 
the configuration of the remaining natural teeth and edentulous spaces. This sy stem 
was further defined and expanded upon by Dr. O.C. Applegate and Dr. Jacques 
Fiset. 

The values of the Kennedy — Applegate — Fiset classification system are that: 

1. It is relatively simple and easy to remember. 

2. Extremely comprehensive and very practical. 

3. Universally accepted. 

4. It pemiits logical approach to the problem of design. 

5. It pemiits immediate visualization of the partially edentulous arch or RPDs 
designed for that arch. 

6. It indicates the type of support for the RPD, which suggest certain physiological 
and mechanical principles of treatment and RPD design. 


Kennedy - Applegate - Fiset classification system 

According to this classification system, partially edentulous arches 
are classified into four basic classes: 


Class I: Bilateral edentulous areas located posterior to the natural teeth. 
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Class II: A unilateral edentulous area located posterior to the remaining natural 
teeth. 



Class III: A unilateral edentulous area with natural teeth remaining both anterior 
and posterior to it. 



Class IV: A single, but bilateral (crossing the midline), edentulous area located 
anterior to the remaining natural teeth. 
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Edentulous areas other than those determining the basic classes 
were designated as modification spaces and written as a numbei 1, 2, 
3... depending on the number of the extra edentulous spans. 
Example: 



Class III, modification 2 

Applegate’s rules governing the application of the Kennedy 

classification method: 

*Rule 1 

Classification should follow rather than precede any extractions of teeth that 
might alter the original classification. 

* Rule 2 

If a third molar is missing and not to be replaced, it is not considered in the 
classification. 

* Rule 3 

If a third molar is present and is to be used as an abutment, it is considered in the 
classification. 

* Rule 4 

If a second molar is missing and is not to be replaced, it is not considered in the 
classification (e. g., if the opposing second molar is likewise missing and is not to 
be replaced). 

* Rule 5 

The most posterior edentulous area (or areas) always detennines the 
classification. 
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* Rule 6 

Edentulous areas other than (hose determining the classification are referred to 
as modifications and are designated by their number. 

* Rule 7 

The extent of the modification is not considered, only the number of additional 
edentulous areas. 

*Rule 8 

There can be no modification areas in Class IV arches. (Other edentulous areas 
lying posterior to the single bilateral areas crossing the midline would instead 
detennine the classification; see Rule 5.) 

Examples of different partially edentulous arches cases 



Cl IH mod 3 




Cl II mod 2 



Cl HI mod 1 



Cl I mod 1 



Cl I mod 2 
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Surveying 

The ideal requirements for successful removable partial denture are: 

1. Be easily inserted and removed by tire patient. 

2. Resist dislodging forces. 

3. It should be aesthetically pleasing. 

4. Avoid the creation of undesirable food traps. 

5. Minimize plaque retention. 

This objective is achieved by a careful evaluation of a patient’s study casts. The 
instrument used to aid the examination of the study casts is called a dental surveyor 
and the procedure is known as surveying. 

Surveying 

It’s the determination of the relative parallism of two or more surfaces of the teeth 
or other parts of the cast of the dental arch. 

Survey 

It’s the procedure of the locating and delineating the contour and position of the 
abutment teeth and associated structures before designing a removable partial denture. 

Objective of surveying 

In order to plane those modifications to fabricate a removable partial denture thus 
can be easily inserted in the mouth and retained in place during function. 

Purposes (Objective) of Surveying the Diagnostic Cast 
1. To determine the most desirable path of placement that will eliminate or minimize 
interference to placement and removal. 



Path of 
placement 




When the restoration (RPD) is properly designed to have positive guiding planes, 
the patient may place and remove the restoration with ease in only one direction. 


Advantages of single path ofplacement (insertion): 

A. Allows insertion and removal of prosthesis without interference. 

B. Help to direct the force along the long axis of the tooth. 

C. Provide frictional retention. 

D. Minimize torque on the abutment teeth. 

E. Cross arch stabilization. 

F. Equalize retention. 

2. To identify proximal tooth surfaces that are, or need to be, made parallel so that they 
act as guiding planes during placement and removal. 


Guiding planes: two or more vertically parallel surfaces on abutment teeth and/or 
fixed dental prostheses oriented so as to contribute to the direction of the path of 
placement and removal of a removable partial denture, maxillofacial prosthesis, and 
overdenture. They are: 

A. Flat surfaces parallel to the path of insertion. 

B. Represent the initial contact of the RPD. 

C. Help to stabilize, control and limit the movement of the RPD. 




Guiding planes 

(Vertically parallel surfaces on abutment teeth) 


(The prosthesis during placement) 


3. To locate and measure areas of the teeth that may be used for retention. 

4. To determine whether tooth and bony areas of interference will need to be 
eliminated surgically or by selecting a different path of placement. 

5. To determine the most suitable path of placement that will permit locating retainers 
and artificial teeth to the best esthetic advantage. 

6. To permit an accurate charting of the mouth preparation to be made. 

7. To delineate the height of contour (survey line) on abutment teeth and to locate areas 
of undesirable tooth undercut those are to be avoided, eliminated, or blocked out. 
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Undercuts could be: 

A. Desirable undercut: this is useful in to retain RPD against dislodging forces. 

B. Undesirable undercut: other than that used to retain the RPD; in most of the case 
undesirable undercut interfere with placement and removal of the prosthesis or 
produces damaging effects on the teeth and underlying structures. Such type of 
undercut can be eliminated by: 

> Block out with wax. 

> Preparation and alteration of the tooth surfaces (within a limit). 

> Crown restoration, in which the tooth surface can be reshaped to serve RPD 
functions and requirements. 

8. To record the cast position in relation to the selected path of placement for future 
reference. This may be done by locating three dots (tripods) or parallel lines on the 
cast; three dotes or lines, one anterior and two posterior to permit its reorientation. 



A-B Tine path of placement is determined, and the base of the cast is scored to recoid its relation to 
the surveyor for future repositioning. C', An alternate method of recording the relation of the cast to 
the surveyor is known as tnpodmg. A carbon marker is placed in the vertical arm of the surveyor, and 
the arm is adjusted to the height by which the cast can be contacted in three divergent locations. The 
vertical ami is locked in position, and the cast is brought into contact with the tip of the carbon 
marker Three resultant marks are encircled with colored lead pencil for ease of identification. 
Reorientation of the cast to the surveyor is accomplished by tilting the cast until the plane created by 
three marks is at a right angle to the vertical arm of the surveyor. D, Height of contour is then 

delineated by a carbon marker. 
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Three dots (tripoding) 


Parallel lines 





Dental surveyor 

It’s as an instrument used to determine the relative parallelism of two or more 
surfaces of the teeth or other parts of the cast of a dental arch. 

Types of dental surveyors 

The most widely used surveyors are: 

1. Ney surveyor with non swiveling horizontal arm. 
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2. Jelenko surveyor with swiveling horizontal ami and has spring mounted paralleling 
tool. 



The Jelenko surveyor: Note the spring-mounted paralleling tool and swivel at the top of the 
vertical arm. The horizontal arm may be fixed in any position by tightening the nut at the top of 
the vertical arm. 


Parts of dental surveyor (Ney type surveyor): 

* \ 

A. Platform on which the base is moved. 

B. Vertical arm or upright column that supports the superstructures. 

C. Horizontal arm from which surveying tools suspends. 

D. Survey arm. 

E. Mandrel for holding special tools. 

F. Tools which are used for surveying (in sequence) include: analyzing rod, carbon 
marker, undercut gauges, wax trimmer. 

G. Table to which the cast is attached. 

H. Base on which the table swivels. 
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Analyzing rod 

It’s a rigid metal rod used for diagnostic purposes in the selection of the path of 
placement and to determine the undercut areas prior to scribing the height of contour 
with the carbon marker. 
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Carbon marker 


It’s used tor the actual marking of the survey lines on the cast. A metal shield is 
used to protect it from breakage. 




They are used to measure the extent of the undercuts on abutment teeth that are 
being used tor clasp retention, usually there are available in three gauges: 0.01, 0.02, 
and 0.03 inch. Undercut dimensions can be measured on teeth by bringing the vertical 
shaft of the gauge in contact with a tooth and then moving the surveying ami up or 
down until there is also contact with the tenninal tip. 




































Jelenko undercut 
gauge 


Wax trimmer 

It’s a knife used for trimming the excess wax which blocks out undesirable 
undercut in such away to be parallel to each other and to the pre-determined path 
of insertion. 




Whenever possible, cast should be surveyed with the occlusal plane parallel to 
the base of the surveyor so that the path of insertion is vertical to the occlusal 
plane. Most patients will tend to seat the partial denture under force of occlusion. If 
the path of insertions is other than vertical to the occlusal plane such seating may 
deform the clasps. 
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Principles of surveying 

> Surveying a tooth consist of locating accurately the height of its maximum 
contour in relation to the plane in which the cast is positioned. 

> Modifying the proximal tooth surfaces so that the prosthesis goes smooth in place 
without interferences. 

^ The fact that the majority ot the natural teeth crowns are bulbous in shape (have a 
suprabulge region), where this suprabulge region could occur anywhere between 
the occlusal surface and the gingival margin. When a vertical ami is brought into 
contact with the convex surface, they will contact only at one point that is the 
point of maximum convexity, where this surface is rotated, and is still in contact 
with the vertical ann, an imaginary line will be traced at the greatest 
circumference, when we substituted this vertical analyzing rod with a carbon 
marker then an actual line will be produced at the level of the maximum tooth 
bulge, this line is called the survey line. 



The area ol a tooth occlusal to the survey line is a non undercut area, while the 
area gingival to this line is an undercut area. When a tooth is tilted or rotated in 
relation to the analyzing rod, another survey line will be traced, as a result, the 
extent of non undercut area and the undercut area are consequently changed. That 
means the survey line can vary according to the angle formed by contact of the 
vertical analyzing rod with the tooth surface. 














^ Alteration of undercut area can be done by anterior or posterior tilting of dental 
cast. So that the effect of tilting a cast on the surveyor will be: 

1. Redistribution of undercuts to the desired areas. 

2. Allow a more favorable path of insertion. 

3. Allow the use of a desired type of clasp for better function and esthetics. 

4. Allow the use of a design to minimize food impaction, food entrapment and 
plaque accumulation. 

Types of undercuts established by survey ing 

1. Contour: due to natural contour of the tooth. 

2. Positional: due to tilting of cast on surveyor. 

True, an undercut which is present in relation to the analyzing rod and to the 
path of displacement. 

4. False, an undercut which present only in relation to the analyzing rod but not in 
relation to the path of displacement. 

Path of placement (Insertion) 

The specific direction in which a prosthesis is placed on the residual alveolar 
ridge, abutment teeth, dental implant abutment(s), or attachments. 

Factors that determine and affect the path of placement 
(insertion) and removal of the RPD 

1. Guiding Planes 

Guiding planes are parallel surfaces of abutment teeth that direct the insertion 
and removal ot a partial denture. The path of insertion should be parallel to the 
guiding planes. Proximal tooth surfaces that bear a parallel relationship to one 
another must either be, found or be created to act as guiding planes. 

To do so this, proximal plates (part of the RPD contact guiding planes) should, 

whenever possible, be the initial portions of the partial denture to contact the 
abutments. 
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The components of the denture that contact the guiding planes during 
placement of removable partial denture are: 


Tooth surface which act as 
guiding planes. 

Component of the denture which contact 
this guiding planes 

A- Proximal tooth surface 

1. Minor connector that joins the occlusal rests 

and clasp to the saddle. 

2. Proximal plates are used with I-bar or R.P.I. 
system. 

B-Axial or lingual tooth surface 

1. Reciprocal clasp anns. 

2. Lingual plates that act as reciprocal arm. 

3. Minor connector that joins the auxiliary rest 
to the major connector. 


Function of guiding plane: 

> The denture can be easily placed and removed by the patient without strain on 
the teeth contacted or on the denture itself and without damage to the underlying 
soft tissues. 

> Can provide bracing or stabilization when placed in the axial tooth surfaces. 

> Ensure clasp assembly function including retention and stabilization. 

> The friction forces of contact of prosthesis with the guiding planes w r all will 
contribute significantly to the retention of the RPD. 



2. Retentive Areas 

Retentive areas must exist for a given path of placement and must be contacted 
by retentive clasp arms that are forced to flex over a convex surface during 
placement and removal. 

Fairly even retention may be obtained by one of two means: 

> Change the path of placement to increase or decrease the angle of cervical 
(Gingival) convergence of opposing retentive surfaces of abutment teeth. 

> Alter the flexibility of the clasp arm by changing its design, its size and length, 
or the material of which it is made. 
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For a clasn to he retentive: its path of escapement must be other than parallel 
to the path of removal of the denture itself, otherwise, it wou no e orce to 
flex and thereby generate the resistance known as retention. Clasp retention 
therefore depends on the existence ot a delinite path ol placement an remov a 



3. Interference 

The prosthesis must be designed so that it may be placed and removed without 
encountering tooth or soft tissue interference (areas of interference like the 
proximal tooth undercut, maxillary' or mandibular lingually or labialy or buccally 
incline teeth, bony exesistosis and tissue undercuts). 

A path of placement may be selected that encounters interference only if the 
interference can be eliminated: 

• During mouth preparations. 

• On the master cast by a reasonable amount of blockout. 

Interference may be eliminated during mouth preparations by: 

• Surgery. 

• Extraction of the tooth or teeth. 

• Modification of interfering tooth surfaces. 

• Or alteration of tooth contours with restorations. 

If the interferences cannot be eliminated or minimized, then a different path of 
insertion must be considered, even if less desirable guiding plane and retentive 
areas must be selected. 

4. Esthetics 

A path of insertion should be selected to provide the most esthetic placement of 
artificial teeth and the least amount of visible metal on the abutment teeth. 
Retentive areas must be selected to optimize retention purposes with esthetic 
requirements. 
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• Metal component must be concealed. Less metal will be displayed (most esthetic 
location of clasps) if the retentive clasp is placed at a more distogingival area of 
tooth surface made possible either by changing the path of placement selected or 
by the contour of the restorations. 

• Esthetics also may dictate the choice of path selected when missing anterior 
teeth must be properly positioned in the partial denture. In such situations so that 
neither the artificial teeth nor the adjacent natural teeth will have to be modified 
excessively. 







(A) The fust path of insertion (zero tilt), the less esthetic removable partial denture. 

(B) The most esthetic path of insertion, the most esthetic removable partial denmre. 


C't CAN YOU N0TICE THE differences which make the second 

J REMOVABLE DENTURE IS MOST ESTHETIC DENTURE? 


Rules of surveying 


1. The undercut areas cannot be created or produced by tilting the cast. 

2. All casts are originally surveyed with the occlusal plane is parallel to the base of 

surveyor; this is what we called zero till, in which the retentive undercut must be 
present on the abutment teeth. 

Most patients will tend to seat the partial denture under force of occlusion. If 
the path of insertion is other than vertical to the occlusal plane such seating may 

deform the clasps. A lso dislodging forces are always directed perpendicular to 
the occlusal plane. 


























3 . The retentive tip of the clasp must engage the undercut area, which are present 

when the cast is surveyed in certain position. 

4. Wherever possible, the undesirable undercut and area of interference are 
removed during mouth preparation by recontouring teeth or making necessary 
restoration. 

5. Anteroposterior tilt: anterior tilt will increase the mesial undercut, while the 
posterior tilt will increase the distal undercut. Such as in free end extension 
partial denture tilting the cast anteriorly will decrease or eliminate the distal 
undercut where the path of insertion will be changed, thus getting rid of 
undesirable undercut located distally, therefore the tilting of the cast is to 
minimize or equalize the undesirable undercut. 



Anterior tilt ('heels up') 


Posterior tilt (‘heels down'). 



6. Lateral tilt: dealing with retentive undercut situated buccally or lingually on 
posterior teeth. 
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Special Structural Requirements for Maxillary Major Connectors: 

Beading: All maxillary major connectors should display minor elevations 
at those borders that contact the palatal soft tissues (Fig. 1). The 
elevations are tenned bead lines and are intended to slightly displace the 


adjacent soft tissues. This displacement produces a 1) mechanical seal 


and prevents food particles from collecting under the major connector. In 
addition, 2) these elevations provide excellent visual finish lines for 
technicians who finish and polish removable partial denture frameworks. 

Bead lines are created by carving shallow channels on the surface 
of a cast before duplication in investment material. These lines are best 
prepared with a small spoon excavator or round bur rotating at slow 
speed. Each channel should have a width and depth of 0.5 to 1.0 mm. The 
depth of the beading should be reduced in areas of thin tissue coverage 
such as the midpalatine raphe or a palatal torus. 




Figure 1: Maxillary major 
connector bead lines (arrows) 


Relief should not be used under a maxillary major connector 
except in the presence of a palatal torus or a prominent median suture 
line. The intimate contact between the palatal soft tissues and the metal 
connector enhances the retention and stability of the denture. 
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Types of Maxillary Major Connector: 

The are six types of maxillary major connectors used in RPD therapy: 

1. Single palatal bar 

2. Single palatal strap 

3. Anterior-posterior palatal bars 

4. U-shaped palatal connector 

5. Combination anterior and posterior palatal strap-type connector 

6. Palatal plate-type connector 


1. Single Palatal Bar 


The palatal bar is a narrow half oval with its thickest point at the center 
(Fig. 2). If used, the palatal bar should be limited to short-span Class III 
applications (replacing one or two teeth on each side of the arch). In 
addition, the palatal bar should not be placed anterior to the second 
premolar position; otherwise its bulk may produce noticeable discomfort 
and alteration of speech. 



Figure 2: Single palatal 
bar major connector 


2. Single Palatal Strap 

The palatal strap consists of a wide band of metal with a thin cross- 
sectional dimension (Fig. 3). The anteroposterior dimension of a palatal 
strap major connector should not be less than 8 mm to avoid compromise 
of its rigidity (Fig. 4). 
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Figure 3: Single palatal 
strap-type major connector. 
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Figure 4: The anteroposterior 
dimension of a palatal strap major 
connector should never be less than 8 
mm. 


Disadvantages of the palatal strap: In some cases, a patient may 
complain of excessive palatal coverage. Frequently, this complaint can be 
traced to improper positioning of tire strap borders. Therefore, the anterior 
border of the major connector should be positioned posterior to the 
palatal rugae if possible. If this is not possible, the anterior border should 
be tenninated on the posterior slopes of prominent rugae. The posterior 
border of the major connector should be positioned anterior to the 
junction of the hard and soft palates. 

Note: To differentiate between a palatal bar and a palatal strap, a 
palatal connector component less than 8 mm in width is referred to as a 
bar. 

3. Combination Anterior and Posterior Palatal Bar-type Connectors 

Structurally, this combination of major connectors (Fig. 5) exhibits many 
of the same disadvantages as the single palatal bar. To be sufficiently 
rigid and to provide support and stability, these connectors could be too 
bulky and could interfere with tongue function. 
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Figure 5: Combination Anterior and 
Posterior Palatal Bar-type Connectors 
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The main advantage of an anteroposterior palatal bar is its rigidity. 
The anteroposterior palatal bar minimizes soft tissue coverage, yet 
provides exceptional resistance to defonnation. 

The disadvantages of the anteroposterior palatal bar is frequently 
uncomfortable. The bulk and contour of the connector may be 
bothersome to the tongue and may interfere with phonetics. 

As a general rule, the anteroposterior palatal bar should not be 
considered the first choice for a maxillary major connector. It should be 
selected only after other choices have been considered and eliminated. 

3. Combination Anterior and Posterior Palatal Strap-type Connector 

The anterior-posterior palatal strap provides maximum rigidity and 
minimum bulk. It may be used in almost any maxillary partial denture 
design. The posterior palatal strap should be flat and a minimum of 8 mm 
wide (Fig. 6). Posterior palatal connectors should be located as far 
posterior as possible to avoid interference with the tongue but anterior to 
the junction of the hard and soft palates. The only condition that prevents 
their use is an inoperable maxillary torus that extends posterior to the soft 
palate. 

The strength of this major connector design lies in the fact that the 
anterior and posterior components are joined together by longitudinal 
connectors on either side, which form a square or rectangular frame (Fig. 

7). Each component braces the others against possible torque and flexure. 
Flexure is practically nonexistent in such a design. 

The open area in the palatal region should be at least 20 x 15 mm. 
Otherwise, another type of major connector should be chosen 
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Figure 6: Both the anterior and posterior straps 
of an anteroposterior palatal strap major 
~ connector should be at least 8 mm in width 
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Figure 7: Anterior-posterior palatal 
strap-type major connector. 


The combination anterior-posterior connector design may be used 
with any Kennedy class of partially edentulous arch. It is used most 
frequently in Classes II and IV. whereas the single wide palatal strap is 
used more frequently in Class III situations. The palatal plate-type or 
complete coverage connector is used most frequently in Class I situations. 

All maxillary major connectors should cross the midline at a right 
angle rather than on a diagonal. It has been suggested that the tongue will 
accept symmetrically placed components far more readily than those 
placed without regard for symmetry. 

Characteristics and Location: 

1. Rectangle shaped and open in center portion. 

2. Relatively broad (8 to 10 mm) anterior and posterior palatal straps. 

3. Nanow lateral palatal straps (7 to 9 mm) parallel to cuive of arch; 
minimum of 6 mm from gingival crevices of remaining teeth. 

4. Anterior palatal strap: anterior border not placed farther anteriorly 
than anterior rests and never closer than 6 mm to lingual gingival 
crevices; follows the valleys of tire rugae at right angles to the 
median palatal suture. Posterior border, if in rugae area, follows 
valleys of rugae at right angles to the median palatal suture. 

5. Posterior palatal connector: posterior border located at junction of 
hard and soft palates and at right angles to median palatal suture 
and extended to hamular notch area(s) on distal extension side(s). 

6. Anatomic replica or matte surface. 
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4. Palatal Plate-type Connector 

The complete palatal plate is particularly indicated when maximum tissue 
support is required. In particular it should be the major connector ot 
choice in long distal extension cases or where six or less anterior teeth 
remain. It should be selected where the primary abutments are 
periodontally involved, requiring maximum stress distribution. Where the 
edentulous areas are covered with flabby tissue or where there is a 
shallow palatal vault this connector also provides greater stability and 
stress distributing characteristics. The full palatal plate is usually not used 
in the presence of toms palatums. 

The words palatal plate are used to designate any thin, broad, 
contoured palatal coverage used as a maxillary major connector and 
covering one half or more of the hard palate (Fig. 8). This type is also 
named anatomic replica palatal major connector. 


The palatal plate may be used: 1) As a plate of varying width that 
covers the area between two or more edentulous areas, as a partial (Fig.8) 
or complete cast plate that extends posterior to the junction of the hard 
and soft palates (Fig. 9). Or 2) As an anterior palatal connector with a 
provision for extending an acrylic resin denture base in a posterior 
direction and this can be used when future relining is anticipated (Fig 
10 ). 

The palatal plate should be located anterior to the posterior palatal 
seal area. The maxillary complete denture’s typical posterior palatal seal 
is not necessary with a maxillary partial denture’s palatal plate because of 
the accuracy and stability of the cast metal. 


Figure 8: Palatal major 
connector covering two thirds 
of the palate. 
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Figure 9: Complete coverage 
palatal major connector 



A 
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Figure 10: A, Palatal plate major connector with provisions for attaching the full-coverage 
resin denture base. B, Completed removable partial denture with resin base. 


5. U-Shaped Palatal Connector (Horseshoe connector) 

From both the patient’s standpoint and a mechanical standpoint, the U- 
shaped palatal connector is the least desirable of maxillary major 
connectors. 


The horseshoe connector consists of a thin band of metal running 
along the lingual surfaces of the remaining teeth and extending onto the 
palatal tissues for 6 to 8 mm (Fig. 11). The medial borders of this 
connector should be placed at the junction of the horizontal and vertical 
slopes of the palate. Rigidity can be increased by extending the borders 
slightly onto the horizontal surfaces of the hard palate. The connector 
should display symmetry and should extend to the same height on both 
sides. All borders of the comiector should be gently curved and smooth. 


7 
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In the presence of a prominent median suture line or an inoperable 
torus, this major connector may offer distinct advantages. The horseshoe 
connector may be designed to avoid bony prominences without 
sacrificing vertical support. 

The U- shaped Palatal Connector (Fig. 11) should never be used 
arbitrarily and may be indicated when a large inoperable palatal torus 
exists, and occasionally when several anterior teeth are to be replaced. 

The following are the principal objections to use of the U-shaped 
connector that may lead to failure of many maxillary partial dentures: 

1. Its lack of rigidity can allow lateral flexure under occlusal forces, 
which may induce torque or direct lateral force to abutment teeth. 

2. Doesn't provide good support and may impinge underlying tissue 
when subjected to occlusal loading. 

3. Increase in thickness, at the rugae area, to enhance rigidity may 
interfere with the freedom of the tongue. 

A U-shaped major connector may be made more rigid with 
multiple tooth supported rests and a wider coverage of the major 
connector. 

REFERENCES 

• Carr, A.B., Brown, D.T. (2011) McCracken’s Removable Partial 
Prosthodontics. 12th ed. St. Louis, Missouri: Mosby, Inc., Elsevier 
Inc. 

• Loney R.W. (2011). Removable Partial Denture Manual. Dalhousie 
University. 

• Phoenix, R.D., Cagna, D.R., Defreest, C.F. (2008). Stewart’s Clinical 
Removable Partial Prosthodontics. Phoenix, 4 th ed. Quintessence 
Publishing Co, Inc. 
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Mandibular Major Connectors 


Special Structural Requirements 

■ Unlike maxillary major connectors, the mandibular major 
connectors often need relief between the rigid metal surfaces and 
the underlying soft tissues. The Distal extension removable partial 
denture tends to rotate during function so a moderate amount of 
relief may be needed. Relief prevents the margins of the major 
connector from lacerating the sensitive lingual mucosa as a result 
of this movement. 

■ Bead lines are not used in combination with mandibular major 
connectors. Contact with the mucosa of the mandibular arch may 
cause irritation, ulceration, and patient discomfort. 


Types of Mandibular major connectors 

The following is a list of the different types of mandibular major 
connectors: 

1. Lingual bar 

2. Lingual plate (Linguoplate) 

3. Double lingual bar (Lingual bar with cingulum bar) 

4. Labial bar 


1. Lingual Bar 

The lingual bar is perhaps the most frequently used mandibular 
major connector (Fig. 1). Because of its simplicity in design and 
construction, a lingual bar should be used unless one of the other 
connectors offers a definite advantage. A lingual bar is indicated for all 
tooth-supported removable partial dentures unless there is insufficient 
space between the marginal gingivae and the floor of the mouth. 
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The basic form of a mandibular major connector is a half-pear 
shape, located above moving tissue but as far below the gingival tissue as 
possible (Fig. 2). The bar should not have sharp margins that irritate the 
tongue. The superior border should be tapered toward the gingival tissue 
and the greatest bulk should be at the inferior border which should be 
slightly rounded, resulting in a contour that has a half-pear shape. A 
rounded border will not impinge on the lingual tissue when the denture 
bases rotate inferiorly under occlusal loads. 

The inferior border of a lingual mandibular major connector must 
be located free from the floor of the mouth. 


Figure 2: Sagittal section showing 
half-pear shape of lingual bar. 



Indication for use: 

The lingual bar should be used for mandibular RPD where 
sufficient space exists, more than 8mm between the slightly elevated 
alveolar lingual sulcus and the lingual gingival tissue. 
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Methods that may be used to determine the relative height of the 
floor of the mouth: 

At least two clinically acceptable methods may be used to determine 
the relative height of the floor of the mouth and locate the inferior border 
of a lingual mandibular major connector. 1) Measure the height of the 
floor of the mouth in relation to the lingual gingival margins of adjacent 
teeth with a periodontal probe, as in figure 3. When these measurements 
are taken, the tip of the patient’s tongue should just lightly touch the 
vermilion border of the upper lip. Recording of these measurements 
permits their transfer to both diagnostic and master casts. 2) Use an 
individualized impression tray for which lingual borders are 3 mm short 
of the elevated floor of the mouth, and then use an impression material 
that will permit the impression to be accurately molded as the patient 
licks the lips. 




Cl 


Figure 3: A, Height of floor of the mouth (tongue elevated) in relation to lingual gingival 
sulci measured with a periodontal probe. B Recorded measurements are transferred to a 
diagnostic cast and then to a master cast after mouth preparations are completed. C 
Impression made with functional movement of the tongue to demonstrate maximum 
shortening of the floor of the mouth. 
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2. Linguoplate (lingual plate) 

The structure of a lingual plate is basically that of a hall pear 
shaped lingual bar with a thin, solid piece of metal extending from its 
superior border (Fig.4). This thin projection ot metal is carried 
lingual surfaces of the teeth and presents a scalloped appearance. 



the floor of the mouth as possible, but should not interfere with the 
functional movements of the tongue and soft tissues. The superior border 
of a lingual plate must be contoured to intimately contact the lingual 
surfaces of the teeth above the cingula (Fig. 5). 


Figure 5: Sagittal section through the 
linguoplate demonstrating a basic 
half-pear-shaped inferior border with 
the metallic apron extending 
superiorly. 



In addition, the lingual plate must completely close the 
interproximal spaces to the level of the contact points. Sealing these 
spaces from the lingual aspect prevents food from being packed into these 
areas. As a result of this contouring, the lingual plate should display a 
scalloped appearance (Fig.6). 



Figure 6: The superior border 
of a lingual plate major 
connector should display a 
scalloped appearance. 
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The indications for the use of a linguoplate may be listed as follows: 

1. When the lingual frenum is high or the space available for a lingual 
bar is limited (less than 8 mm). 

2. In Class I situations in which the residual ridges have undergone 
excessive vertical resorption. 

3. For stabilizing periodontally weakened teeth, splinting with a 
linguoplate can be of some value when used with definite rests on 
sound adjacent teeth. 

4. When the future replacement of one or more incisor teeth will be 
facilitated by the addition of retention loops to an existing 
linguoplate. 

5. In the presence of mandibular tori. 

The lingual plate has a main disadvantage, because of its extensive 
coverage, which may contribute to decalcification of enamel surfaces and 
irritation of the gingival tissues in patients with poor oral hygiene. 

The linguoplate does not in itself serve as an indirect retainer. 
When indirect retention is required, definite rests must be provided for 
this purpose. Both the linguoplate and the cingulum bar ideally should 
have a terminal rest at each end, regardless of the need for indirect 
retention. However, when indirect retainers are necessary, these rests may 
also serve as terminal rests for the linguoplate. 

Sometimes a linguoplate is indicated as the major connector of 
choice even though the anterior teeth are quite spaced and the patient 
strenuously objects to metal showing through the spaces. The linguoplate 
can then be constructed so that the metal will not show through the 
spaced anterior teeth. This is a modification of the linguoplate and is 
named “interrupted linguoplate” or "step backs”. To accomplish this, 
the superior border of a lingual plate should cover the cingulum of the 
individual tooth. The border should extend toward the contact area of the 
tooth and then turn apically, following the line angle to the level of the 
gingiva. The rigidity of the major connector is not greatly altered. 
However, such a design may be as much of a food trap as the continuous 
bar type of major comiector (Fig. 7). 
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3. Double lingual bar (Lingual bar with cingulum bar or Kennedy 
bar). 

The connector consists of a lingual bar plus a secondary bar resting 
above the cingula of the anterior teeth. The upper and lower components 
of a double lingual bar are not joined by a continuous sheet of metal. As 
a result, the lingual surfaces of the teeth and the interproximal soft 
tissues are largely exposed (Fig. 8). 

The lower component of this major connector should display the 
same structural characteristics as does a lingual bar. The upper bar should 
be half oval in cross section. This bar should be 2 to 3 nun in height and 1 
mm thick. The upper bar should not run straight across the lingual 
surfaces of the teeth but should present a scalloped appearance. The two 
bars should be joined by rigid minor connectors at each end. Rests should 
be placed at each end of the upper bar and should be located no farther 
posterior than the mesial fossae of the first premolars. Placement of these 
rests is intended to prevent the bar from moving interiorly and causing 
orthodontic movement of the remaining anterior teeth. 

The secondary bar supposedly acts as an indirect retainer and 
performs a role in the horizontal stabilization of periodontally involved 
teeth. The performance of these functions is questionable. Additionally, 
this major connector can create a food trap between the two bars. The use 

of this type of connector is not encouraged. 

Indications for Use: 

1. When a linguoplate is indicated but the axial alignment of anterior 
teeth is such that excessive blockout of interproximal undercuts 
would be required. 
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2. When wide diastemata exist between mandibular anterior teeth and 
a linguoplate would objectionably display metal in a frontal view. 



Figure 8: Lingual bar 
& cingulum bar major 
connector 


The disadvantage of this type of major connector is the tendency of 
the upper bar to trap debris especially with crowding of the mandibular 
anterior teeth. This can be minimized by accurate impressions and good 
adaptation of the upper bar to the anterior teeth. Also, the double lingual 
bar may inritate the tongue and annoy the patient due to the multiple 
borders and the thickness of the upper bar. Thus, a modified lingual plate 
major connector may be preferred. 

4. Labial Bar 

As its name suggests, a labial bar runs across the mucosa on the facial 
surface of the mandibular arch (Fig. 9). Like other mandibular major 
connectors, a labial bar displays a half-pear shape when viewed in cross 
section. But, because of its placement on the external curvature of the 
mandible, a labial bar is longer than a corresponding lingual bar, double 
lingual bar or lingual plate. To ensure rigidity, the height and thickness of 
a labial bar must be greater than those described for a lingual bar. 

In only few situations when the extreme lingual inclination of the 
remaining lower premolar and incisor teeth prevent the use of a lingual 
bar major connector. With the use of conservative mouth preparations in 
the form of recontounng and block out, a lingual major comiector can 
almost always be used. Lingually inclined teeth sometimes may have to 
be reshaped by means of crowns. Although the use of a labial major 
connector may be necessary in rare instances, this should be avoided by 
resorting to necessary mouth preparations rather than by accepting a 
condition that is otherwise correctable. 
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The same applies to Hie use of a labial bar when a mandibular toms 
interferes with placement of a lingual bar. Unless surgery is definitely 
contraindicated, interfering mandibular tori should be removed so that the 
use of a labial bar connector may be avoided. 


Indications for Use: 


1. AVhen lingual inclinations of remaining mandibular premolar and 
incisor teeth cannot be corrected, preventing placement of a 
conventional lingual bar connector. 

2. When severe lingual tori cannot be removed and prevent the use of 
a lingual bar or lingual plate major connector. 

3. When severe and abrupt lingual tissue undercuts make it 
impractical to use a lingual bar or a lingual plate major connector. 

Characteristics and Location: 

1. Half-pear shaped with bulkiest portion interiorly located on the 
labial and buccal aspects of the mandible. 

2. Superior border tapered to soft tissue. 

3. Superior border located at least 4 mm inferior to labial and buccal 
gingival margins and farther if possible. 

4. Inferior border located in the labial-buccal vestibule at the junction 
of attached (immobile) and unattached (mobile) mucosa. 

A labial bar can be used in association with the linguoplate as a 
modification for the linguoplate. This concept is incorporated in the 
Swing-Lock design, which consists of a labial or buccal bar that is 
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connected to the linguoplate major connector by a hinge at one end and a 
latch at the other end, as shown in figure 10. 

Support is provided by multiple rests on the remaining natural 
teeth. Stabilization and reciprocation are provided by a linguoplate that 
contacts the remaining teeth and are supplemented by the labial bar with 
its retentive struts. Retention is provided by a bar type of retentive clasp 
with arms projecting from the labial or buccal bar and contacting the 
infra-bulge areas on the labial surfaces of the teeth. 



Use of the Swing-Lock concept would seem primarily indicated 
when the following conditions are present: 1) Missing key abutments, 2) 
Unfavorable tooth contours, 3) Unfavorable soft tissue contours, & 4) 
Teeth with questionable prognoses. 

Contraindications to the use of this hinged labial bar concept are poor 
oral hygiene or lack of motivation for plaque control by the patient, the 
presence of a shallow buccal or labial vestibule, & a high frenal 
attachment. 

REFERENCES 

• Carr, A.B., Brown, D.T. (2011) McCracken’s Removable Partial 
Prosthodontics. 12th ed. St. Louis, Missouri: Mosby, Inc., Elsevier 
Inc. 

• Loney R.W. (2011). Removable Partial Denture Manual. Dalhousie 
University. 

• Phoenix, R.D., Cagna, D.R., Defreest, C.F. (2008). Stewart’s Clinical 
Removable Partial Prosthodontics. Phoenix, 4 th ed. Quintessence 
Publishing Co, Inc. 
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Minor connectors: the connecting link between the major connector or 
base of a removable partial denture and the other units of the prosthesis, 
such as the clasp assembly, indirect retainers, occlusal rests, or cingulum 
rests. 

It arises from major connector thus joining major connector to these units. 
In addition to the joining function, the portion of denture framework by 
which the denture base is attached, is the minor connector. 


Minor connectors 



Minor connectors 





•Minor connector 
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-Minor connector 


Types of minor connectors 

There are four types of minor connectors based on location and function . 

1. Proximal minor connectors. 

2. Embrasure minor connectors. 

3. Surface minor connectors. 

4. Denture base retention mechanism. 
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I he drillurc base is also a minor connector since il attaches the prosthetic 

teeth to the denture base retention. 

/. Proximal, minor connectors 

Proximal minor connectors contact an abutment tooth adjacent to an 
edentulous space. Proximal minor connectors are usually term proximal 
plates but are sometimes call aiding plates 



2. Embrasure minor connectors 

Embrasure minor connectors are located between two teeth. Their 
functions are to: 

a. Connect rests and clasp arms to the major connectors. 

b. Contact interproximal guiding planes thus helping to determine the path 
of placement of the RPD. 

c. Provide frictional retention by contact with the guiding planes on the 
teeth. 

d. Help reciprocate the force of the direct retainer. 

e. Unite the dental arch by substituting for lost proximal tooth contacts. 

f. Distribute forces (bracing). 
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3. Surface minor connectors 

Surface minor connectors are located on the lingual surface of incisors 
and canines. They connect lingual rests to the major connector. Their 
junction with the major connector is a rounded right angle and they taper 
toward the occlusal (incisal). The lateral borders extend into the proximal 
embrasures to hide these edges from the tongue. 





r-a— 


— Surface minor connector 
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-Surface minor connector 


4. Denture base retention mechanism 

The denture base retention minor connector is the means by which the 
plastic denture base is mechanically attached to the framework. There are 
several types of denture base retention minor connectors: 

a. Retentive mesh. 

b. Retentive lattice. 

c. Retentive loops. 

d. Retentive bead. 

e. Retentive posts. 
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Function of minor connectors 

• The primary function of a minor connector is to join the denture parts to 

major connector. 

• The minor connector serves other purposes: 

1. To transfer functional stress to the abutment teeth. 

This is a (prosthesis-to-abutment function) of the minor connector. 
Occlusal forces applied to the artificial teeth are transmitted through the base 
to the underlying ridge tissue if that base is primarily tissue supported. 
Occlusal forces applied to the artificial teeth are also transferred to abutment 
teeth through occlusal rests. The minor connectors arising from a rigid major 
connector make possible this transfer of functional stress throughout the 
dental arch. 

2. To transfer the effect of the retainers, rests, and stabilizing components 
throughout the prosthesis. 

This is an (abutment-to-prosthesis function) of the minor connector. Thus 
forces applied on one portion of the denture may be resisted by other 
components placed elsewhere in the arch for that purpose. A stabilizing 
component on one side of the arch may be placed to resist horizontal forces 
originating on the opposite side. This is possible only because of the 
transferring effect of the minor connector, which supports that stabilizing 
component, and the rigidity of the major connector. 

3. Provide unification and rigidity. 

4. It might help in retention and stability of the prosthesis. 

5. Through its connection to the guiding plane; it helps as a bracing 
element. 

6. Share in the path of insertion and removal maintenance. 


Forms and location of minor connector 

1. All types of minor connector must have sufficient bulk to be rigid; 
otherwise the transfer of functional stresses to the supporting teeth and 
tissue wall not be effective. 

2. Minor connectors placed into embrasures between two adjacent teeth 
should not be located on a convex surface. Instead it should be located m 
an embrasure where it will be least noticeable to the tongue. 
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3. Minor connector that contacts the guiding plane surface of the abutment 
teeth adjacent to an edentulous space. Here the minor connector must be 
broad buccolingually to use the guiding plane to the fullest advantage, and 
thin mesiodistally to place a prosthetic tooth in a natural position. 



4. When an artificial tooth will be placed against a proximal minor 
connector, the minor connector's greatest bulk should be toward the 
lingual aspect of the abutment tooth. This way sufficient bulk is ensured 
with the least interference to placement of the artificial tooth. 



5. It should passing vertically from the major connector and covers as little 
of the gingival tissue as possible. 
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6. The minor connector cross the free gingival area must be relieved in order 
not to impinge the tissue. 

7. The deepest part of the interdental embrasure should have been blocked 
out to avoid interference during placement and removal, and to avoid any 
wedging effect on the contacted teeth. 



8. Minor connector that covers the edentulous area to join denture base to 
major connector should be completely embedded within the denture base. 

9. The junctions of these mandibular minor connectors with the major 
connectors should be strong butt-type joints; angles fonned at the 
junctions of the connectors should not be greater than 90°, thus ensuring 
the most advantageous and strongest mechanical connection between the 
acrylic resin denture base and the major connector. 
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10. Minor connector for mandibular distal extension base should extend 
posteriorly about two thirds the length of the edentulous ridge. Such 
design will not only add strength to the denture base but also may 
minimize distortion of cured base from its inherent strains caused by 
processing. 

11. Minor connectors for maxillary distal extension denture base should 
extend entire length of the residual ridge and should be of a ladder-like or 
mesh-like. 


□ 

□ 


Length of the residual ridge 

Length of the minor connector f* . ■ . 
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Minor connectors for 
maxillary distai 
extension denture base 
should equal length of 
the residual tidge 



Minor connectors for 
mandibular distal 
extension denture base 
should about rwo thirds the 
length of the residual ridge- 


12. Minor connector for vertical projection of bar type clasp approaches the 
tooth from an apical direction rather than from an occlusal direction, the 
approach arm should display a smooth, even taper from its origin to its 


terminus. 


13. Minor connector for vertical projection of bar type clasp must not cross 
a soft tissue undercut (need parallel block out). 
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Finishing line 

It is the junction of minor connector that join denture base to major 

connector. 

The minor connector must be joined to the major connector in angle not 
greater than 90°, to ensure rigidity of acrylic denture base and to help lock 
the acrylic resin to the major comiector. The acrylic resin denture base must 
join the major connector in a smooth, even fashion. Any irregularity or step 
between the two surfaces will irritate the tongue. 

Function of finishing line: 

1. A finish line creates a definite limit to the plastic of the denture base, in 
this way the plastic ends in a bulk of material. Thin areas of plastic are 
weak and subjected to fracture. 

2. Undercut finishing line provides mechanical retention for the plastic 
denture base. 

3. Finish line provides a smooth transition from the plastic base to the 
removable partial denture metal framework. 




Frontal sections through Ungual finishing lines of palatal major connectors. 
Right image: Through fill! cast metal base major connector. Left image: 
Though resin denture base. 


If the finishing line is located on the outer surface of major connector, it is 
called external finishing line. If it is located on the inner or tissue surface, it 
is called internal finishing line. 

The medial extent of the minor connector depends on the lateral extent of 
the major palatal connector. 
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© If the finishing line iS located too far medially , the natural 

contour of the palate will be altered by the thickness of the 
junction and the acrylic resin supporting the artificial teeth, 
when the palatal contours are restored, enhancing speech 
and contributing to a natural feeling for the patient. 

© If the finishing line is located too far buccally , it will be 

most difficult to create a natural contour of the acrylic resin 
on the lingual surface of the artificial teeth. 



« Junction of major connector and minor connector at palatal finishing 
lines should be located 2 mm medial from an imaginary line that would 
contact lingual surfaces of missing posterior teeth. 

® Extension of finishing line to area of pterygomaxillary notch provides for 
attachment of border portion of resin base through butt-type joint 
pterygomaxillary notch (arrows). 
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Types of finishing tin finishing line at the junction of ladder 

I. Vertical finishing line: It is the finishing line a J 

area and major connector in free end extension cases (Class 1 Class 
II) in mandibular arch, and Class III or Class IV mandibular arch with 

labial bar major connector. 


2. Horizontal finishing line: It is the junction of major connector and 
ladder area and it extends horizontally forming an undercut area that 
support acrylic resin that carrying artificial teeth, this type of finishing 
line is detected in all maxillary partial denture cases and in Class III and 
Class IV mandibular cases. 
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Rests and Rest Seats 


The component of a partial denture on a tooth surface that provides vertical support is 
called a rest. The prepared surface of an abutment to receive the rest is called the rest 
seat. The topography of any rest should restore the topography of the tooth that existed 
before the rest seat was prepared. 

The relationship between a rest and a rest seat must be such that forces 
transmitted from the prosthesis to an abutment are directed apically down the long axis 
of the tooth. In this manner, stress can be absorbed by the fibers of the periodontal 
ligament without damaging the ligament or the supporting bone. 

A rest that is part of a retentive clasp assembly is referred to as a primary rest. 
The main purpose of a primary rest is to prevent vertical movement of a prosthesis 
toward the tissues and also helps transmit forces to the supporting teeth. A rest that is 
responsible for additional support or indirect retention is called an auxiliary rest or 
secondary rest. 

The purposes of the rest in general are: 

1. Provide vertical support for the partial denture. 

2. Maintains the components in their planned positions. 

3. Maintains occlusal relationship by preventing settling of the denture. 

4. Prevents impingement of soft tissue. 

5. Directs and distributes occlusal loads to abutment teeth. 

6. In addition, a rest may be used to close a small space between teeth, thereby 
restoring continuity of the arch and preventing food impaction. 

Rests are designated by the surface of the tooth prepared to receive them. Thus, 
they are named as follows: 

A. Occlusal Rest: 

1. Occlusal rest (conventional) 2. Extended occlusal rest 
3. Interproximal occlusal rest 4. Internal occlusal rest 

B. Lingual Rest (Cingulum Rest) 

C. Incisal Rest 

D. Implants as a Rest 

A. Occlusal Rest 

This rest is associated with the posterior teeth; molars & premolars. The Form of the 
Occlusal Rest and Rest Seat should be as follows: 
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1. The outline fomi of an occlusal rest seat should be a rounded triangular shap^ 
with the apex toward the center of the occlusal surface (Fig. 1). 

2. It should be as long as it is wide, and the base of the triangular shape (at the 
marginal ridge) should be at least 2.5 mm for both molars and premolars. 

3. The marginal ridge of the abutment tooth at the site ot the rest seat must be 
lowered to 1.5 mm to pemiit a sufficient bulk of metal for strength and rigidity 
of the rest and the minor connector. The most common mistake in occlusal rest 
seat preparation is insufficient reduction of the marginal ridge. 

4. The floor of the occlusal rest seat should be apical to the marginal ridge and the 
occlusal surface and should be concave, or spoon shaped. 

5. When viewed in cross section, the deepest part of an occlusal rest seat should be 
located near the center of the mesial or distal fossa. From its depth, the floor of 
the rest seat should rise gently toward the marginal ridge (Fig. 1). 

6. The angle formed by the occlusal rest and the vertical minor connector from 
which it originates should be less than 90 degrees (Fig. 1). An angle greater than 
90 degrees fails to transmit occlusal forces along the vertical axis of the 
abutment tooth. This also permits slippage of the prosthesis away from the 
abutment, with possible orthodontic tooth movement. 




r 



) n 1 


Figure 1: The deepest part should be should near the center of the mesial or distal fossa and 
should be inclined apically from the lowered marginal ridge with an angle less than 90 degrees. 



When occlusal rest seats are prepared next to an edentulous space the 
morphology follows the conventional form (Fig. 2). On the other hand, when a single 
occlusal rest seat is prepared next to an adjacent tooth (Fig. 3) the lingual line angle is 
flared more to provide additional space for the minor connector. 



Figure 2: Occlusal rest seat 
prepared next to an edentulous space 



Figure 3: Single occlusal rest seat 
prepared next to an adjacent tooth 
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Extended Occlusal Rest 


/ 


An extended occlusal rest should be used in situations in which the most posterior 
abutment is a mesially tipped molar, to minimize further tipping of the abutment and 
to ensure that the forces are directed down the long axis of the abutment. This rest 
should extend more than one-half the mesio-distal width of tine tooth (Fig. 4). 






Figure 4: Extended occlusal 
rest seat on the mandibular first 
molar. 


Interproximal Occlusal Rest 

The rest seats of this rest are prepared as individual occlusal rest seats (Fig. 5), with 
the exception that the preparations must be extended farther lingually and additional 
tooth structure is removed in the marginal areas to provide at least 1.5 mm of room for 
the embrasure clasps. The rest seats are flared more dramatically to the facial and the 
lingual line angles to provide additional space for the retentive arms and minor 
connector. The lingual interproximal area requires only minor preparation. Creation of 
a vertical groove must be avoided to prevent a torqueing effect on the abutments by 
the minor connector. This is especially true for RPDs with distal extension bases. 

The advantages of such occlusal rests are: 1) Prevent interproximal wedging by 
the framework. 2) The joined rests shunt food away from contact points. 



Internal Occlusal Rests 

They are used for a partial denture that is totally tooth supported for both occlusal 
support and horizontal stabilization (Fig. 6). They must be used in association with a 
crown on the abutment tooth. An internal occlusal rest should not be confused with an 
internal attachment. 


The main advantages of the internal rest are: 










arm. 

2) Permits the location of the rest seat in a more favorable position in relation t 0 
the tipping axis (horizontal) of the abutment . 



Figure 6: Maxillary tooth- 
supported removable partial 
denture utilizing internal 
occlusal rests. 


Occlusal Rest Seat Preparation 

Occlusal rest seats should have smooth gentle curves and any sharp angles, walls, and 
ledges must be avoided. Any portion of the rest seat that restricts movement of the rest 
may transmit undesirable horizontal forces to the tooth. 

Rest seat preparations should be made in sound enamel and should follow 
preparation of proximal tooth surfaces that are necessary to provide proximal guiding 
planes and eliminate undesirable undercuts. 

Occlusal rest seats in sound enamel may be prepared with burs and polishing 
points that leave the enamel surface as smooth as the original enamel. The larger 
round bur is used first to lower the marginal ridge and to establish the outline form of 
the rest seat. A slightly smaller round bur then is used to deepen the floor of the 
occlusal rest seat and form the desired spoon shape. 

The anatomy and depth of the rest seat preparation can be evaluated by using 
sheet wax. A small piece is firmly pressed into the rest seat and the patient is asked to 
occlude on the wax while the wax is in the rest seat. The surface of the wax is 
inspected to determine the anatomy of the rest seat preparation. The depth of the rest 
seat is determined by carefully measuring the thickness of the wax. Any corrections 
can be accompanied and the process can be repeated. 

The preparation is smoothed by a polishing point of suitable size and shape. 
Fluoride gel should be applied to abutment teeth following enamel recontouring. 

Occlusal Rests on Amalgam Restorations 

It is always better to place an occlusal rest on sound enamel or cast restoration. 
Sometimes a conservative amalgam restoration may be used to support removable 
partial denture, but advantages and disadvantages of such treatment should be 
carefully considered. 
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As for a large amalgam restoration, it is easier to place an occlusal rest on a 
large amalgam restoration because an amalgam restoration costs less than a crown. 
However, the disadvantages are greater than the benefits so this is not advisable. 

The flow characteristics and poor tensile characteristics of amalgam increase tire 
possibility of restoration failure. Amalgam alloys tend to deform when a sustained 
load is applied and this may result in fracture of the material and failure of tire 
restoration. In addition, future replacement of a defective restoration under an existing 
removable partial denture is difficult, and the results are not always good. Retreatment 
may need restoration of the abutment and a construction of a new removable partial 
denture. 

Occlusal Rest on Crowns 

All-ceramic restorations should not be used to support removable partial dentures, via 
rests, because of the undesirable physical characteristics of ceramics. Ceramic 
materials are relatively strong in compression, but weak in tension and any w T edging or 
elongation of a ceramic surface often lead to fracture. If the rests bind against the 
walls of the rest seat, this will result in a wedging effect and create tensile forces that 
cause fracture of the ceramic. Also, the interaction between a ceramic rest seat and the 
associated metal rest is not desirable because of the different material properties. 

Metal-ceramic restorations can be used but it is recommended that rest seats be 
constructed entirely in metal. The metal borders should extend at last 1 mm beyond 
the borders of the rest (in all directions). 

Occlusal rest seat preparations in existing restorations (crown) may be widened 
to compensate for shallowness, but the floor of the rest seat should still be slightly 
inclined apically from the marginal ridge, '//lien this is nut possible, a oeujndat y 
occlusal rest should be used on the opposite side of the tooth to pi event flipping of the 
primary rest. 


Occlusal rest seats that will be located in new restorations, crowns, and inlays 
should be known when the tooth is prepared so that sufficient clearance may be 
provided for the rest, seat within the preparation (Fig. 1). 
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B. Lingual Rests (Cingulum Rest) 

An occlusal rest seat on a posterior tooth is preferred over a cingulum or incisal rest 
seat on an anterior tooth. Because of its size and position, an occlusal rest seat permits 
forces to be directed along the long axis of the tooth in a better manner. Posterior teeth 
also present large divergent roots that can withstand more loading than the small 
conical roots of anterior teeth. 


There are situations where a lingual rest is used because an anterior tooth may 
be the only abutment available for occlusal support of the denture. Also, an anterior 
tooth may be used as an indirect retainer or an auxiliary rest. In such cases a canine is 
preferred over an incisor for this purpose due to the greater root length, root surface 
area, and crown morphalogy. 


Lingual rests are used primarily on maxillary canines. The normal crown 
morphology of a maxillary canine permits preparation of a satisfactoiy rest seat with 
minimal tooth reduction. Lingual rests are not usually placed on mandibular canines 
because of the lack of sufficient enamel thickness for appropriate preparation of the 
rest seat. Also, mandibular canines do not have a prominent cingulum and appropriate 
depth for a rest seat may expose the underlying dentine. 

When a canine is not present, multiple rests over several incisor teeth are 
preferable to distribute the stresses over a number of teeth because a single incisor 
doesn’t provide adequate support. 

The preparation of an anterior tooth to receive a lingual rest is accomplished in 
two ways: 

First method: A slightly rounded V-shape prepared on the lingual surface at the 
junction of the gingival and the middle one third of the tooth (Fig. 8). The apex of the 
V is directed incisally. The mesio-distal length of the preparation should be a 
minimum of 2.5 to 3 mm, labio-lingual width about 2 mm, and incisal-apical depth a 
minimum of 1.5 mm. This preparation of the tooth starts with an inverted cone shaped 
bur and progresses to a smaller tapered bur with a round end to complete the 
preparation. 


Figure 8: Three views 
of lingual rest seat 
prepared in enamel of 
the maxillary canine. 


Second method: A ball type of rest may be used in a prepared seat (Fig. 9). Round rest 
seats are occasionally prepared on the mesial side of the canine when the use ot a 
typical cingulum rest is contraindicated (i.e. large restoration, lack ot clearance wit 
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the opposing teeth, poorly developed cingulum). The seats of these rests are prepared 
in the same manner as that of the occlusal rest seats. 



Figure 9: Ball type 
rest seat on canine. 


There are several modifications to lingual rest seats prepared in natural teeth: 

1. Lingual (Cingulum) Rest Seat in a New Cast-Metal or Metal Ceramic 
Restoration Cast Restoration (Crown) 


The most satisfactory lingual rest from the standpoint of support is one that is placed 
on a prepared rest seat in a cast restoration (crown). When a fixed restoration is to be 
placed on an anterior abutment, a cingulum rest seat should be incorporated into the 
wax pattern. This rest seat should exhibit ideal contours and should direct forces along 
the long axis of the abutment. 


2. Cast Alloy Rest Seat Forms 

Also, individually cast alloy rest seat fomis are used on teeth with unacceptable 
lingual contours using minimal tooth preparation. They are attached to lingual surfaces 
by the use of composite resin cements (Fig. 10). 

A limited area on the lingual surface of the abutment is prepared to a depth of 
0.5 to 0.7 mm. This minimizes tooth reduction and permits the surface of the casting 
to be positioned at the level of the adjacent tooth stmcture. Two or three circular 
indentations are then prepared within the borders of the tooth reduction. The 
indentations assist in placement of the restoration and also provide vertical support for 
the cast. The casting is cemented using an appropriate luting agent. 


Figure 10: cast alloy 
lingual rest seat on 
mandibular canine. 
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3. Bonded Composite Cingulum Rest Seats 

Bonded composite cingulum rest seats with composite tesin have also 
successfully used as a conservative approach to forming rest seats (hig. 11). 

This is accomplished by bonding composite resin to the lingual surface of the 
tooth, then shaping the resin in the manner described for rest seats prepared in enamel 
The disadvantage of these rest seats is that they are susceptible to wear and may lose 
their effectiveness over a relatively short period. Thus, they are not always desired. 



Figure 11: Composite 
resin rest seat. 


4. An Alternative Cingulum Rest Seat 

The alternative cingulum rest seat may be described as a crescent-shaped depression 
located in the middle and gingival thirds of the crown (Fig 12). This type can be used 
for mandibular canines with insufficient enamel that prevents preparation of 
conventional cingulum rest seats. 



Figure 12: Alternative 
Cingulum Rest Seat. 


Attempts to create adequate depth often result in exposure of the underlying 
dentin. Therefore, the alternative cingulum rest seat should be used very carefully. 


C. Incisal Rests and Rest Seats 

An incisal rest seat is usually placed on the disto-incisal angle for esthetic purposes, 
but the mesio-incisal may also be used (Fig. 13). It is predominantly used as an 
auxiliary rest or an indirect retainer. 
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An incisal rest is interior to a lingual rest. 1) Esthetically, the metal of the rest shows 
at tie incisa e ge, 2 ) mechanically the lingual rest is placed nearer to the center of 
rotation ot the tooth and has fewer tendencies to tip the tooth, 3) may interfere with 
occlusion, and 4) has a higher possibility for breakage and distortion. Although, it may 

be used successfully for selected patients when the abutment is sound and when a cast 
restoration is not otherwise indicated. 

Incisal rest seats are commonly used on mandibular canines, but may be used on 
other anterior teeth as well. The placement of incisal rest seats on incisors should be 

considered a last resort because of the esthetic and mechanical compromises that must 
be made. 


The incisal rest seat is prepared in the form of a rounded notch at the incisal 
edge of the teeth, with the deepest portion of the preparation apical to the incisal edge. 
The rest seat should be approximately 2.5 mm wide and 1.5 mm deep so that the rest 
will be strong without having to exceed the natural contour of the incisal edge. 


Figure 13: Incisal rest seat 
preparation and dimensions. 



D. Implants as a Rest 


Implants can serve as a rest, since they resist tissue-ward movement and are useful for 
retentive needs as well. Their use allows a low profile connection (i.e., close to the 
ridge), and less torque to the implant. 


References: 

1. Carr, A.B. Brown, D.T. (2011) McCracken’s Removable Partial 
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Retention and Removable Partial Denture 

Retainers 

In general a removable partial denture should have these requirements: 

1- Support: The support derived from the abutment teeth through the use of rests 
and from the residual ridge through the use of well fitting bases. 

2- Stability: Removable partial denture must be stable against horizontal 
movement through the use of rigid components like reciprocal arm of 
circumferential clasp and minor connector. Removable partial denture must also 
be stable against rotational movements through the use of rigid connector and 
indirect retainers. 

3- Retention: Sufficient retention is provided by two means. Primary retention for 
removable partial denture is accomplished mechanically by placing retaining 
elements (direct retainers) on the abutment teeth. Secondary retention is provided 
by the intimate relationship of the minor connector contact with the guiding 
planes ,denture bases, and major connectors (maxillary) with the underlying 
tissue The latter (secondary retention) is similar to the retention of complete 
denture. It is proportionate to the accuracy of the impression registration, the 
accuracy of the fit of the denture bases, and the total involved area of contact. 

Retainers' can be, divided^ into: 

I. Direct retainers. 

II. Indirect retainers. 

Direct retainers 

A direct retainer: is any unit of a removable dental prosthesis that engages an 
abutment tooth to resist displacement of the prosthesis away from basal seat 
tissue. 

The direct retainer's ability to resist this movement is greatly influenced by the 
stability and support of the prosthesis provided by major and minor connectors, 
rests, and tissue bases. 


Page 1 


3rd year/ College of Dentistry/University of Baghdad (2017-2018) 







Direct retainers 


i Intracoronal 

iLvis ■**•<***- ■■?■ A •• 


i 


***Nf«?*>> <**#*» 


-, 

Extracoronal 

i 


Precision 


Semiprecision 


attachments 


attachments 



r 


Retentive clasp 
assemblies 


1 


Attachments 


L 


3 


Classification of direct retainers 


The extracoronal retainer (Clasp type) 

The extracoronal retainer is the most commonly used retainer for removable 
partial dentures, which uses mechanical resistance to displacement through 
components placed on the external surfaces of an abutment tooth in an area 
cervical to survey line or in a depression created for this purpose. Usually a 
flexible ami is forced to deform, so there will be resistance to removal. 

Component parts. Function and position of clasp assembly parts 

Component Pad \ Function Location 

( i 

« j _ _ j 

Rest Support Occlusal, lingual and incisal rests. 

Minor connector Stabilization Proximal surfaces extending from a prepared 

| marginal ridge to the junction of the middle 

and gingival one third of abutment crown. 
Clasp arms Stabilization Middle one third of crown. 

(Reciprocation) 

Retention Gingival one third of crown in measured 
undercut. 

4 
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Extracoronal circumferential direct retainer 
Assembly consists of: (A) the buccal retentive 
arm; (B) the rigid lingual stabilizing (reciprocal) 
arm; and (C) the supporting occlusal rest. The 
terminal portion of the retentive arm is flexible 
and engages measured undercut. Assembly 
remains passive until activated by placement or 
removal of the restoration, or when subjected to 
masticatory forces that tend to dislodge the 
denture base. 



Factors affecting the magnitude of retention 

I. Size of and distance into the angle of cervical (gingival) convergence 
and how far into the angle of convergence the clasp terminal is 

placed 

When the angle of convergence between two abutments differs, uniformity of 
retention can be obtained by placing the clasp arms into the same degree of 
undercut (i.e. both 0.01").A guiding principle of partial denture design is that 
retention should be uniform in magnitude and bilaterally opposed amongst 


abutments. 



Perth of placement 

Height / ^ 

of --r • 

contour / 

x[\ / 

i V—.A* 

A 

'! \ 

T7 

B 

Greater angle of cervical convergence on 
tooth (A) necessitates placement of clasp 
terminus, (X), nearer the height of contour 
than when lesser angle exists, as in (B). 
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II. Flexibility of the clasp arm 

This is influenced by the following tactors: 

1. Length of clasp arm 

• Increase length of clasp ami increase the flexibility of it (increasing clasp 
curvature increases length). 



• Length of clasp arm is measured from the point where the taper begins. 

• Length of clasp arm may be increased by using curving rather than straight 
retentive arms. 

2. Diameter of clasp 

• The greater the average diameter of a clasp arm the less flexible it will be. 

• If it’s taper is absolutely uniform, the average diameter will be at a point 
midway between its origin and its terminal end. If its taper is not uniform, a 
point of flexure and therefore a point of weakness will exist. 

• The clasp should always taper from the body to tire tip, being thicker where the 
body is attached to the denture base metal or acrylic and thinnest at the end of 
the ann. 



The rigid clasp shoulder (S) originates 
from the minor connector and projects 
across the axial surface of the abutment. 
The relatively flexible midsection of the 
clasp arm (M) continues along the 
abutment surface and approaches the 
height of contour. The flexible clasp 
terminus (T) crosses apical to the height of 
contour, contacting the abutment on a 
surface undercut relative to the path of 
prosthesis insertion and removal. 
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3* Cross-sectional form of the clasp arm 

Flexibility may exist in any torm, but it is limited to only one direction in the 
case of the half-round fonn {bidirectional flexure). The only universally flexible 
form {omnidirectional flexure) is the round form, which is practically impossible to 
obtain by casting and polishing. 



JVJien viewed in cross-section, a round 
clasp (a) is able to flex in all directions, 
while a half-round clasp (b) is restricted to 
bidirectionalflexure 


4. Clasp material 

• Whereas all cast alloys used in partial denture construction possess flexibility; 
their flexibility is proportionate to their bulk. 

• Greater rigidity with less bulk is possible through the use of chromium-cobalt 
alloys. 

• Gold clasps are not as flexible or adjustable as wrought wire. 

• Wrought wire clasp have greater tensile strength than cast clasps and hence can 
be used in smaller diameter to provide greater flexibility without fatigue, 
fracture. 

5. Relative uniformity of retention 

Having reviewed the factors inherent to a determination of the amount of 
retention from individual clasps, it is important to consider coordination of relative 
retention between various clasps in a single prosthesis. 

6. StabiUzing-reciprocal cast clasp arm 

• When the direct retainer becomes active, the framework must be stabilized 
against horizontal movement. This stabilization is derived from either cross-arch 
framework contacts or a stabilizing or reciprocal clasp in the same clasp assembly. 
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• To provide true reciprocation, the reciprocal clasp must be in contact during^ 
entire period of retentive clasp deformation. 1 his is best provided with lingua 

palatal, guide-plane surfaces. 

• Its average diameter must be greater than the average diameter ot the opposing 
retentive arm to increase desired rigidity. 
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Ona tenth or less of clasp length 
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One lenlh or less of clasp length 




(Cast retentive arm) 


(Cast reciprocal arm) 


The basic principles of clasp design 


L Encirclement: The principle of encirclement means that more than 180 degrees 
in the greatest circumference of the tooth must be engaged by the clasp assembly. 

I he engagement can be in the form of continuous contact, such as in a 
circumferential clasp (A), or discontinuous contact, such as in the use of a bar 
clasp (B). Both provide tooth contact in at least three areas encircling the tooth- the 
occlusal rest area, the retentive clasp terminal area, and the reciprocal clasp 
terminal area. 


Buccal 


i 

» 
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A Lingual 


Buccal 
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2. Support: 1 he occlusal rest must be designed to prevent the movement of the 
clasp arms toward the cervical. 


A rest must prevent apical displacement of the 
prosthesis. If this is not accomplished, the 
underlying hard and soft tissues may damaged. 


3. Reciprocation: Each retentive terminal should be opposed by a reciprocal 
component capable of resisting any transient pressures exerted by the retentive 
ann during placement and removal. 

Buccal 

i 

Retentive ann 


—i Reciprocal ann 

» 

s 

Lingual 

4. Clasp retainers on abutment teeth adjacent to distal extension bases should be 
designed so that they will prevent direct transmission of tipping and rotational 
forces to the abutment. In effect, they must act as stress breakers either by their 
design or by their construction. 

5. Retentive clasps should be bilaterally opposed, i.e., buccal retention on one side 
of the arch should be opposed by buccal retention on the other, or lingual on one 


Retentive clasps should be bilaterally opposed. 
This means using bilateral buccal or bilateral 
lingual undercuts as shown on this Class III, 
mod. 2 arch where the retention may be either 
(a) bilaterally buccal or (b) bilaterally lingual. 
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6. The amount of retention should always be the minimum necessaty to resisl 
reasonable dislodging forces. 

7. Reciprocal elements of the clasp assembly should be located at the junction oi 
the gingival and middle thirds of the crowns of abutment teeth. The terminal end 
of the retentive ann is optimally placed in the gingival third of the crown. 1 hese 
locations permit better resistance to horizontal and torqueing forces because ot a 
reduction in the effort arm. 



*• PaaM 'r-\ When the clasp is in its place on the tooth surface, it should be at rest 
the retentive tip ot the clasp ann must be passive and remain in contact with the 
tooth ready to resist vertical dislodging force, so when a dislodging force is 

applied the clasp ann should immediately become active to engage tooth surface 
resist vertical displacement. 


Lifting force 
\ \ ^ 



Lifting force 
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Types of clasp assemblies 

They are of tow types 

1. Clasps designed without movement accommodation. 

2. Clasps designed to accommodate distal extension functional 
movement. 



It is also named suprabulge clasp or occlusally approach clasp since the clasp 
approaches the retentive undercut from occlusal direction. 

Clasps for tooth - borne partial dentures (Class III and IV) have one function to 
prevent dislodgment of prosthesis without damage to the abutment teeth. Since 
there is little or no rotation caused by tissue ward movement of the edentulous 
area (as happens in distal extension cases) stress releasing properties are usually 
not required. These clasps can also be used in modification spaces for tooth and 
tissue supported removable partial dentures (Class I and II). 


Circumferential (Circle or Akers) clasp 

• The circumferential clasp will be considered first as an all-cast clasp and it is 
the simplest one. 

• The basic form of the circumferential clasp is a buccal and lingual arms 
originating from a common body (principle occlusal rest and minor connector). 

• Circumferential clasp has only one retentive clasp arm. opposed by a 
nonretentive reciprocal arm on the opposite side. 

• It approach the undercut area from an occlusal direction so it is called 
(occlusally approaching clasp), since it is coming to the undercut area from 
above the bulge area so called (suprabulge clasp) and since it is pulling the 
tooth during action also called pull clasp and also called Aker clasp. 

• The retentive arm begins above the height of contour, and curves and tapers to 
its terminal tip, in the gingival 1/3 of the tooth, well away from the gingival. 

• The bracing (nonretentive reciprocal) ann is in the middle 1/3 of the tooth, and 
is broader occluso - gingivally, does not taper and is either entirely above the 
height of contour or completely on a prepared guiding plane - it should never 
be design into an undercut, as it is a rigid element. 
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a. It is most logical clasp to use with all tooth-supported partial dentures because 
of its retentive and stabilizing ability. 

b. On free end extension when minimal undercut is utilized. 

Contra indication: 

a. When the retentive undercut may be approached better with a bar clasp arm. 

b. When esthetics will be enhanced by using bar clasp arm. 

Advantages 

a. Excellent bracing qualities. 

b. Easy to design and construct. 

c. Less potential tor food accumulation below the clasp compared to bar clasps 

Disadvantages: y 

a - ^“ i e n t0 ° th Surface iS C0Vered ftan Wlth a bar clas P arm because of its occlusal 

b. On some tooth surfaces, particularly the buccal surface of mandibular teeth and 
the lingual surfaces ot maxillary teeth, its occlusal approach may increase rhe 
width of the occlusal surface of the tooth. 

c. In the mandibular arch, more metal may be displayed than with the bar clasp 

arm. ^ 

d. Its half-round form prevents adjustment to increase or decrease retention True 
adjustment is impossible with most cast clasps. 



Page 2 





















I he circumferential type of clasp may he used in several forms: 


1. Ring - type clasp 

• Ring clasp, which encircles nearly all of a tooth from its point of origin. 

• The clasp should never be used as an unsupported ring, because if it is free to 
open and close as a ring, it cannot provide either reciprocation or stabilization. 
Instead the ring-type clasp should always be used with a supporting strut on the 
nonretentive side, with or without an auxiliary occlusal rest on the opposite 
marginal ridge. The advantage of an auxiliary rest is that further movement of a 
mesially inclined tooth is prevented by the presence of a distal rest. In any event 
the supporting strut should be regarded as being a minor connector from which the 

' flexible retentive arm originates. 

• Reciprocation comes from the rigid portion of the clasp lying between the 
supporting strut and the principal occlusal rest. 

• The ring-type clasp should be used on protected abutments whenever possible, 
because it covers such a large area of tooth surface. 


Principle occlusal rest——Auxiliary occlusal rest 




Lingual 


Buccal 



i 





Reciprocal arm Bucca | 
(nonretentive) 


p- 


■Retentive arm Lingual 


Supporting strut 


Indications: 

a. It is used when a proximal undercut cannot be approached by other means. For 
example, when a mesiolingual undercut on a lower molar abutment ( isolated 
lower molar such as in Class II modification one) cannot be approached directly 
because of its proximity to the occlusal rest area and cannot be approached with a 
bar clasp arm because of lingual inclination of the tooth. 

b. It may be used in reverse on an abutment located anterior to a tooth-bounded 
edentulous space when a distobuccal or distolingual undercut cannot be 
approached directly from the occlusal rest area and/or tissue undercuts prevent its 
approach from a gingival direction with a bar clasp arm. 
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Nonretentive reciprocal arm 



S' /$ 
* £ 


Lingual 

supporting strut 




£ « 


Buccal 


Retentive clasp arm 


Contra indication: 

a. Excessive tissue undercuts prevent the use of a supporting strut. 

Advantages: 

a. Excellent bracing (with supporting strut). 

b. Allow use of an available undercut adjacent to edentulous area. 



Ring clasp(s) encircling nearly the entire tooth 
from us point of origin. A, Clasp originates on the 
mesiobuccal surface and encircles the tooth to 
engage the mesiolingual undercut. B Clou, 
originates on the mesiolingual surface and 
" ,e , ° o,h ,o 



Disadvantages 

a. Covers a large area of tooth surface, therefore requiring meticulous hygiene. 

b. Very difficult to adjust due to the extreme rigidity of the reciprocal arms. 

c. The lower bracing arm should be at least lmm from the free gingival margin 
and relieved to prevent impingement of the gingival tissues. 


2. Embrasure (double Akers) clasp 

• The embrasure clasp always should be used with double occlusal rests , even 
when definite proximal shoulders can be established. This is done to avoid 
interproximal wedging by the prosthesis, which could cause separation of the 
abutment teeth and result in food impaction and clasp displacement. 
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• In addition to providing support, occlusal rests also serve to shunt food away 
from contact areas. 

• Embrasure clasps should have two retentive clasp anus and two reciprocal clasp 
arms, either bilaterally or diagonally opposed. 




Example of use of embrasure clasp for a Class IIpartially edentulous arch: Embrasure clasp 
on two left molar abutments was used in the absence of posterior modification space. 

Indications: 

a. In an unmodified Class II or Class III partial denture, where there are no 
edentulous spaces on the opposite side of the arch to aid in clasping. 



Occlusal and proximal surfaces of adjacent molar and premolar prepared for embrasure 
clasp. Note that rest seat preparations are extended both buccally and lingually to 
accommodate retentive and reciprocal clasp arms. 

Disadvantages: 

a. Extensive interproximal reduction is usually required. 

b. Covers large area of tooth surface — hygiene considerations. 
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Other less commonly used modifications uj me ^ ^'cumjer^ 
clasp are: 

1. Back action clasp 

a. The back-action clasp is a modification of the ring clasp. 

b. It is used on premolar abutment anterior to edentulous space. 

c. The undercut can usually be approached just as well using a conventional 
circumferential clasp, with less tooth coverage and less display of metal. 



2. Multiple clasp 

The multiple clasp is simply two opposing circumferential clasps joined at the 
terminal end ot the two reciprocal arms. P J Q 1 U e 



Indications: 

a. It is used when additional retention and stabilization are needed, usually on 
tooth-supported partial dentures. 

b. It may be used for multiple clasping in instances in which the partial denture 
replaces an entire half of the dental arch. 
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c. It may be used rather than an embrasure clasp when the only available retentive 
areas are adjacent to each other. 

Disadvantage: 

a. Its disadvantage is that two embrasure approaches are necessary rather than a 
single common embrasure for both clasps. 

3. Half-and-half clasp 

a. It is consists of a circumferential retentive arm arising from one direction and a 
reciprocal arm arising from another. 

b. The second arm must arise from a second minor connector, and this ann is used 
with or without an auxiliary occlusal rest. 

c. Reciprocation arising from a second minor connector usually can be 
accomplished with a short bar or with an auxiliary occlusal rest, thereby 
avoiding so much tooth coverage. 

d. There is little justification for the use of the half-and-half clasp in bilateral 
extension base partial dentures. 



4. Reverse-action clasp (Hairpin) 

a. Ring clasp or bar clasp can be used with the same result getting from reverse- 
action clasp. 

b. The upper part of the ann of this clasp should be considered a minor connector, 
giving rise to the tapered lower part of the arm. Therefore only the lower part 
of the arm should be flexible. With the retentive portion beginning beyond the 
turn, only the lower part of the ann should flex over the height of contour to 
engage a retentive undercut. 

c. The bend that connects the upper and lower parts of the arm should be rounded 
to prevent stress accumulation and fracture of the arm at the bend. 

Advantage 

a. Clasp arm is designed to permit engaging a proximal undercut (undercut 
adjacent to edentulous space) from an occlusal approach. 
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Disadvantages: 

a. Esthetically objectionable when use on anterior abutment. 

b. The clasp covers considerable tooth surface and may trap debris. 

Indications: 

a. When a proximal undercut must be used on a posterior abutment and when 
tissue undercuts, tilted teeth, or high tissue attachments prevent the use of a bar 
clasp arm. 

b. When lingual undercuts may prevent the placement of a supporting strut (of 
ring clasp) without tongue interference. 

Disadvantages of circumferential clasps in summary: 

• Large amount of tooth surface is covered by clasp assembly. 

• It alters the gross morphology of the clinical crown. 


Clasps designed to accommodate distal extension 

functional movement 

Two strategies are adapted to either. 

A. Change the fulcrum location and subsequently the "resistance ann" engaging 
effect (mesial rest concept clasp assemblies). 

B. Minimize the effect of the lever by use of a flexible ann (wrought-wire 
retentive arm). 

A. Change the fulcrum location and_ subsequently the '[resistance 
arm" engaging effect :Mesial rest concept clasps assemblies (RPf 

RPA, qnd_ Bar_ clasp): 

These are proposed to accomplish movement accommodation by changing the 
fulcrum location to prevent harmful tipping or torqueing of the abutment tooth and 
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prevent more denture base movement. This is concept include RPI and RPA 

clasps. 

RPI clasp 

RPI clasps are referring to the: R = Rest, P = Proximal plate, and I = I-bar. 
These are component parts of the clasp assembly. Basically , this clasp assembly 

consists of: 

a. A mesioocclusal rest with the minor connector placed into the mesio lingual 
embrasure, but not contacting the adjacent tooth. 


Mesioocclusal rest 
Minor connector - 

Occlusal view 

A distal guiding plane, extending from the marginal ridge to the junction of the 
middle and gingival thirds of the abutment tooth, is prepared to receive a proximal 
plate .The buccolingual width of the guiding plane is determined by the proximal 
contour of the tooth. 

b. The proximal plate, in conjunction with the minor connector supporting the 
rest, provides the stabilizing and reciprocal aspects of the clasp assembly. 




c. I-bar should be located in the gingival third of the buccal or labial surface of 
the abutment in a 0.01-inch (0.25mm) undercut. The whole arm of the I-bar 
should be tapered to its tenninus, with no more than 2 mm of its tip contacting 
the abutment. The retentive tip contacts the tooth from the undercut to the 
height of contour. This area of contact along with the rest and proximal plate 
contact provides stabilization through encirclement. 


3r<1 year / College of Dentistry/University of Baghdad (2017-2018) 


Page 9 




















Occlusal view 

Bucca view located at least 4 mm from 

horizontal portion of the approach arm must he locale 


The 


the gingival margin and even farther if possible. 


Support 
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Support 
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Bar-type clasp assembly 

A: Occlusal view. Component pans :(proximal plate minor connector, rest with minor 
connector, and retentive arm) tripod the abutment to prevent its migration. B: The proximal 
plate minor connector extends just far enough lingually so that it combines with the mesial 
minor connector to prevent Ungual migration of the abutment. C: On narrow or tapered 
abutments (mandibular first premolars), the proximal plate should be designed to be as 
narrow as possible but still sufficiently wide to prevent lingual migration. D: I-bar retainer 
located at greatest prominence of tooth in the gingival third. E: Mesial view of I-bar 
illustrating the retentive tip relationship to the undercut and a region superior to the height of 
con tour, which serves stabilization function in encirclement. 
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Occlusal view of RPI bar clasp assembly. Placement of l-bar which is depending on 
position of proximal plate in relation to guiding plan on proximal tooth surface. (A) On 
distobuccal surface. (B) At greatest mesiodistalprominence. (C) On mesiobuccal surface. 

The bar clasp ami arises from the denture framework or a metal base and 
approaches the retentive undercut from a gingival direction. The bar clasp ami has 
been classified by the shape of the retentive terminal. Thus it has been identified 
as T, Y, L, I, U and S. I shape bar is prefer than other shapes because this shape 
being biologically and mechanically sound. 

T L C 



I U s 


If the abutment teeth demonstrate contraindications for a bar-type clasp a 
modification should be considered for the RPI system (the RPA clasp; Akers 
clasp). 

RPA clasp; Akers clasp 

This clasp assembly is similar to the RPI design except a wrought wire 
circumferential clasp (Akers) is used instead of the I-bar. This clasp arises from 
the proximal plate and tenninates in the mesiobuccal undercut. It is used when 
there is insufficient vestibule depth or when a severe tissue undercut exists. 
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Lingual aspect open 


Lingual 



Buccal 


(Clasp arm arises from border of metal base.) 



(Clasp arm is attached to buccal flange of resin 
denture base with^uto-polymerizingresin.) 
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Advantages: 

a. Its interproximal location, which may be used to esthetic advantage. 

b. Increased retention without tipping action on the abutment. 

c. Less chance of accidental distortion resulting from its proximity to the denture 
border. 


B. Minimise the effect of_the lever by use of_a flexible arm (wrought^ 

wire retentive arm). 

Combination clasp 

Another strategy to reduce the effect of the Class I lever in distal extension 
situations is to use a flexible component in the "resistance ann,” which is the 
strategy employed in the combination clasp. The combination clasp consists of a 
wrought-wire retentive clasp arm (round, unifonnly tapered 18-gauge wrought- 
wire) and a cast reciprocal clasp arm. 

The retentive arm (wroueht-wire) is almost always circumferential, but it also 
may be used in the manner of a bar, originating gingivally from the denture base. 

The cast reciprocal ami may be in the fonn of a bar clasp ami, it is usually a 
circumferential ann. 





18 -gauge round 
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Advantages: 

a. The flexibility. 

b. The adjustability. 

c. The esthetic appearance of the wrought-wire retentive arm over other retentive 
circumferential clasp arms (It may be used in smaller diameters than a cast 
clasp, with less danger of fracture). 

d. Minimum of tooth surface covered because of its line contact with the tooth, 
rather than having the surface contact of a cast clasp arm. 

e. A less likely occurrence of fatigue failures. 

Disadvantages: 

a. It involves extra steps in fabrication, particularly when high-fusing chromium 
alloys are used. 

b. It may be distorted by careless handling on the part of the patient. 

c. Because it is bent by hand, it may be less accurately adapted to the tooth and 
therefore provide less stabilization in the suprabulge portion. 

d. It may distort with function and not engage the tooth. 

Indications: 

a. When maximum flexibility is desirable, such as on an abutment tooth adjacent 
to a distal extension base where only a mesial undercut exists on the abutment 
or on a weak abutment or where a large tissue undercut, contraindicates a bar- 
type direct retainer. 

b. It may be used for its adjustability when precise retentive requirements are 
unpredictable and later adjustment to increase or decrease retention may be 
necessary'. 

c. When esthetic required over cast clasps, because wrought -wire is round, light 
is reflected in such a manner that the display of metal is less noticeable than 
with the broader surfaces of a cast clasp. 

The various types of cast circumferential clasps may he used in combination 

with bar clasp arms. Circumferential and bar clasp arms may be made either 

flexible (retentive) or rigid (reciprocal) in any combination as long as each 

reten tive clasp arm is opposed by a rigid reciprocal component. 
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Principles of removable partial denture 

design 


The supporting structures for removable partial dentures (abutment teeth and 
residual ridges) are living things and are subjected to forces, lhe ability ot 
living things to tolerate force is dependent upon the magnitude or intensity ot 
the forces. 

The forces occurring through the removable partial denture can be widely 
distributed, directed, and minimized by the selection, the design and the 
location of components of removable partial denture and by developing a 
harmonious occlusion. 

Types of partial dentures 

1. Removable partial denture, which includes the cobalt chromium and acrylic 
removable partial denture. 

2. Fixed partial denture. 

3. Implant supported partial denture, this could be fixed (implant retained 

partial denture) or removable (implant support partial denture). 

General principle 


1. Utilize what is present. 

Whenever possible, select a design that fits the teeth and soft tissues, rather 
than choosing one that requires tissue alteration. The goal is to avoid gross, 
unnecessary preparations. 

2. Minimize the framework elements. 

Whenever possible, the fewest number of minor comiectors should be used. 
This decreases the potential for plaque adhesion. 

3. Plan for future. 

Planning for the future might involve designing castings with rest seats and 
guiding planes so they may subsequently be used as partial denture abutments, 
if required in the future. 

4. Consider caries susceptibility. 

Cast clasps cover more tooth surface than wrought clasps. The latter would 
be preferred if caries incidence is higher than usual. 

5. Avoid placing rest seats or guiding planes on direct restorations such as 
amalgam. 

It is better to redesigning the partial denture to avoid these restorations (have 
high creep values and low yield strength) or to replace the restorations with 
onlays or crowns. 

6. Never design any removable partial denture without surveying. 
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1. Which arch . is needed to be restored^ 

Because each arch may have certain criteria indicates specific design, and if 
both arches are needed to be restored, the relationship between maxillary and 
mandibular arches in removable partial denture designing and construction may 
consider: 

• Inter-ridge space as well as space available for missing teeth restoration. 

• Orientation of occlusal plane. 

• Occlusal relationship of remaining teeth. 

• Arch integrity. 

• Tooth morphology. 

2. Type of support: cases supported entirely by teeth are differ than cases with 
tooth-tissue support, if one or more distal extension bases are involved, the 
following must be considered: 

• Type of secondary impression material and technique. 

• Clasp design that will best minimize the forces applied to the abutment teeth 
. during function. 

• Need for indirect retention. 

. Need for later relining or rebasing, which influence the type of base material 
used. 

j. A butment teeth : selection and modifications required (simple grinding to 

more complicated restorations or splinting). This may affect the clasp desien 
and type. 6 

Considerations in abutment teeth selection are: 

• Tooth number and location in the arch relative to edentulous spaces. 

• Periodontal health. 

• Crown and root morphology. 

• Crown to root ratio. 

• Bone support (tooth response to stress (index area)). 

• Opposing dentition relationship of the tooth to the other supporting unites 

(length of the edentulous span ). 

4. Type of_major connector^ indicated 

5. Materials to be used for the framework and for the bases. 

6. Type q£artificial teeth to be used, this may influenced by the opposing teeth. 

In general, removable partial dentures opposing natural teeth will require 
greater support and stabilization over time because of the greater functional 
load demands. Therefore occlusal relationships at maximum intercuspation 
should be broadly dissipated to the supporting units. 
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* - 1211*1 dental his tory anf ins experience with removable partial 

dentutp jinf the _ reasons /or making a new one . e g. if patient was 

objectionable tor an anterior palatal bar because bulky, location or tissue 
irritation, another major connector could be used and located more posteriorly. 

S. Using of othe r types of treatment modalities to restore missing tooth as 
replacing ot single missed anterior teeth by fixed restoration or benefits from 
implant to simplify the removable partial denture design. 

Response oforal structures^ to previous stress. 

Different between the removable partial denture and fixed, partial denture: 

1. Fixed partial denture does not move in function, this mean that the fixed 
partial denture is cemented to the prepared abutment teeth not supported by 
clasp as in removable partial denture that the patient can easily insert and 
remove the removable partial denture in mouth. 

2. Occlusal forces are usually directed down the long axes of the teeth in fixed 
partial denture since it also cemented to the abutment teeth so it considered to 
as a part of the natural tooth. 

Differentiation between two main types of removable partial denture 

(Differentiation between tooth supporteif and tooth - tissue supported 

removable^ partial denturef: 

Certain points of difference are present between the Kennedy Class I and 
Class II types of partial dentures on the one hand and the Class III type of 
partial denture on the other. 

L Differences in the manner in which each is supported. 

The Class I type and the distal extension side of the Class II type derive their 
primary support from the tissue underlying the base and secondary support from 
the abutment teeth. 



(A) Kennedy Class III. mod 1, partially edentulous arch, which provides total tooth support 
for prosthesis. Removable partial denture made for this arch is totally supported by rests 
on properly prepared occlusal rest seats on four abutment teeth. (B) Kennedy Class I 
partially edentulous arch. Major support for denture bases must come from residual 
ridges, tooth support from occlusal rests being effective only at anterior portion of each 
base. 
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2 mm tissue 
rfuplacement 



0) The longer the edentulous area covered by the denture base, the greater the potential 
lever action on the abutment teeth. If extension base area is 30 mm (ac) and tissue 
displacement is 2 mm (ab), the amount of movement of the proximal plate on the guiding 
plane will be approximately 0.25 mm, (B) Flat ridge will provide good support, poor 
stability, (C) Sharp spiny ridge will provide poor support, poor to fair stability, (B) 
Displaceable tissue on ridge will provide poor support and poor stability 


2. Differences in the method of impression registration and jaw record 


require. 


An impression registration for the fabrication of a partial denture must fulfil] 
the following two requirements: 

• The anatomic form and the relationship of the remaining teeth in the dental 
arch and the surrounding soft tissue must be recorded accurately so that the 
denture will not exert pressure on those structures beyond their physiological 
limits. The elastic impression materials, such as irreversible hvdrocolloid 
(alginate), mercaptan rubber base (Thiokol), silicone impression materials (both 
condensation and addition reaction), and the polyethers are best suited for this 
purpose. 

« The supporting form of the soft tissue underlying the distal extension base of 
the partial denture should be recorded so that firm areas are used as primary 
stress-bearing areas and readily displaceable tissues are not overloaded. An 
impression material capable of displacing tissue sufficiently to register the 
supporting form of the ridge will fulfill this second requirement. 

No single impression material can satisfactorily fulfill both ot the previously 
mentioned requirements. 
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JJijjci ences in tne need for indirect retention exist in the distal extension 
type of partial denture , whereas in the tooth-supported (Class III) there is no 
extension base to lift away from the supporting tissue, because a direct retainer 
on an abutment tooth secures each end of each denture base. 

4. Differences in the type of the base material that can be relined to 
compensate for tissue changes. Acrylic resin is generally used as a base 
material for distal extension bases. The Class III partial denture, on the other 
hand, metal bases therefore are more frequently used in tooth supported 
restorations, since relining is not as likely to be necessary with them. 

5. Differences in Clasp Design 

® The tooth-supported partial denture is retained and stabilized by a clasp at 
each end of each edentulous space. Cast retentive arms are generally used tor 
this purpose. These may be either circumferential or bar clasp. 

• In the tooth-tissue supported removable partial dentures, because ot the 
anticipated functional movement of the distal extension base, the direct retainer 
adjacent to the distal extension base must be able to flex sufficiently to dissipate 
stresses that otherwise would be transmitted directly to the abutment tooth as 
leverage, in addition to that of resisting vertical displacement. A retentive clasp 
arm made of wrought wire can flex more readily in all directions than can the 
cast half-round clasp arm. Thereby, it may more effectively dissipate those 
stresses (combination clasp), or R.P.I. system, or stress breaker may be used. 



Design with a distal occlusal rest and wrought wire retentive clasp 


Occlusal lead 




Design with mesial occlusal rest and cast retentive arm 
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concepts: 

1. mere the prosthesis is supported. location for ^ 

In an entirely toath-supported partial denture the mo _ ; 

support urnts (rests) in a prepared rest seats on abutmen teeth. In a tomh tone 
supported partial denture, attention to these same considerations must be g 
to the abutment teeth. However, equitable support must come rom le 

edentulous ridge areas. 

2. How the support is connected 

Connect the tooth and tissue support units. Designing and locating major and 
minor connectors. 

3. How the prosthesis is retained. 

The retention must be sufficient to resist reasonable dislodging forces. 
Retention is accomplished by mechanical retaining elements (clasps) being 
placed on the abutment teeth. 

The key to selecting, a successful clasp design for any given situation is to 

choose one that Mill: 

• Avoid direct transmission of tipping or torqueing forces to the abutment. 

• A clasp design with correctly positioned component parts on abutment tooth 
surfaces. 

• Provide retention against dislodging forces. 

• Compatible tissue contour and esthetic desires of the patient. 

• Location of the undercut is the most important single factor in selection of a 
clasp. 

4. How the retention and support are connected. 

If direct and indirect retainers are to function as designed, each must be 
rigidly attached to the major connector. 

5 . How the edentulous base support is connected. 

It is necessary to ensure rigidity of the base material without interfering with 
tooth placement. 
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Lec:3 prosthodontics 

Diagnosis of the Partially Edentulous 
Patient 

Careful planning by the dentist is a fundamental factor in successful 
prosthodontic treatment. For each dental patient, a unique treatment plan must 
be developed on the basis of an analysis of the patient’s problems and needs. 
This analysis, ultimately the diagnosis, is made during the course of a number 
of examination procedures. 

Routine examination procedures commonly include: 

1. An assessment of the patient’s overall health status, medical history. 

2. Dental history. 

3. Intra oral and extra oral examinations. 

4. An analysis of the patient’s radiographs. 

5. A study of the mounted diagnostic casts. 

6. An inspection of any existing dental prostheses. 

7. An assessment of the patient’s expectations is a critical part of the 
examination process. 

Comprehensive treatment plans for partially edentulous patients are usually 
more complicated than treatment plans formulated for edentulous patients or 
for patients who do not require the replacement of missing teeth. A general 
assessment includes consideration of a number of questions: 

1. Will this person’s needs best be met with an implant - supported prosthesis, 
a fixed partial denture (FPD), a removable partial denture (RPD), a complete 
denture (CD), a combination of these treatments, or no prosthodontic 
treatment at all? 

2. If an RPD is necessary, what will be the best design for it, or what design 
features must be incorporated to achieve the best possible function, comfort, 
and esthetics? 

3. What additional dental treatment is indicated to restore the remain ins 
dentition and the oral tissues to the best possible state of health, considering 
the patient’s circumstances? 

4. What special treatment is required to prepare the mouth for the acceptance 

of the prosthesis? 





5. What is the most logical sequence 
all of the planned procedures? 


of treatment to follow in accomplishing 


Dental history 

It is essential that the dentist determine how the patient has accepted and 
adapted to past dental treatment. The reasons for the loss of the patient s 
missing teeth are significant and should be elicited by questioning. A history 
of severe dental caries raises suspicions of current as well as past neglect or 
nutritional problems. The extraction of teeth because of advanced not only 
suggests a history of neglect but also is periodontal disease predictive of 
continued alveolar bone or residual ridge reduction as a result of systemic 
factors. 

The loss of teeth as a result of traumatic injury or surgical excision of 
malignant tissue is important for the dentist to note. The side effects of trauma 
and surgery can also result in psychosocial issues, as well. 

Health and medical history 

The patient’s health and medical history are of great importance in making 
treatment decisions and predictions related to prognosis because of the 
dependent relationship of oral health to systemic health. Every dentist, like 
every physician, is required to be fully informed of the patient’s physical and 
emotional condition before beginning treatment. It is a common practice in 
man\ dental offices to have the patient fill out a comprehensive health 
questionnaire at the time of registration. Complete, reliable medical histories 
are sometimes not obtained without persistent questioning, since dental 
patients commonly do not relate general health status or medical problems to 
their dental treatment. A comprehensive medical history may reveal problems 
for which the patient’s physician should be consulted before a diagnosis is 
made and a treatment plan formulated. Chronic degenerative or dysfunctional 
diseases such as diabetes, arthritis, obesity, hypertension, and osteoporosis 
usually compromise treatment results. The limitations to success imposed by 
these conditions must be explained to the patient when the treatment plan is 
presented. 


Medication history 

Many medications, both over - the - counter and prescription drugs that 
patients use can adversely affect the oral tissues. It is imperative for the dentist 
to record the patient ’ s medication regimen to include over - the - counter 


vitamins and therapeutic agents, in addition to prescription medications, an on 
- line drug information system, can help the practitioner evaluate side effects 
and compounding effects of multiple medications. 

For instance, in the event the patient must take antisialogues, the decreased 
salivary flow will compromise a patient who may be in a high - caries risk 
category compounded by use of a removable prosthesis. This type of patient 
will require a change to the hygiene maintenance and recall schedule, 
additional prevention education, and additional use of fluoride therapy on a 
prescribed, regimented basis. 

Dietary patterns 

A patient’s dental and general health problems are often complicated by 
nutritional inadequacies, and vice versa — nutritional inadequacies can be 
compounded by poor oral health and its effect on proper nutritional intake by 
the patient. Any significant variation from a normal, balanced nutritional 
intake signifies the need for a more definitive dietary evaluation. 

Subjective evaluations 

During the course of the preliminary interview and during recording of the 
medical and dental histories, an observant dentist will make valuable 
subjective evaluations of the patient ’ s physical condition, muscular control, 
manual dexterity, facial expressions and tooth display, speech patterns, mental 
capacities, and dental knowledge. The treatment record should be limited to 
the diagnosis, treatment plans, treatment provided, progress and prognosis, 
consultation requests and reports, and reactions of the patient. 

The evolution of the electronic medical record should enhance the capability 
of detailed notes versus illegible, written notes for reference, but as with any 
type of record, comments should be on a professional basis since patient 
privacy and security of all information are in the best interests of the patient 
and in providing the best quality of care. 

Medical consultations 

Dentists must assume responsibility for recognizing medical problems that 
require the attention of a physician when these conditions manifest in the 
mouth. A number of systemic diseases, including diabetes, anemia, 
osteoporosis, and gastrointestinal disorders, may exhibit signs and symptoms 
in the oral tissues. If signs suggestive of systemic problems are detected 
during the oral examination, a consultation with the patient’s physician should 
be obtained. When required, proper medical treatment may be instituted 
before the dental treatment or concurrently with the dental appointments. 


Clinical examination of the patient 

A logical and comprehensive sequence of examination procedures is 
highlighted, The suggested sequence in the clinical examination process 
involves procedures with a prosthodontic and restorative focus, the 
periodontal examination, an examination of the mucosal and bony tissues 
including extra oral and intraoral soft - tissue evaluation, temporomandibular 
joint assessment, oral cancer screening, and an occlusion - oriented 
examination. 

Oral hygiene status 

The dentist observes and makes annotations in the patient ’ s record as to 
whether the current oral hygiene status reflects excellent, fair, or poor oral 
hygiene practices, as evidenced by the presence of food, bacterial plaque, or 
calculus. When an RPD is inserted, it is especially important that the patient s 
remaining natural teeth and tissues receive consistent and meticulous oral 

hygiene procedures in order for an acceptable degree of oral health to be 
maintained. 

The patient ’ s oral hygiene status before prosthodontic treatment provides 
reliable evidence of the importance that the patient attaches to this critical 
factor and reflects if appropriate maintenance critical factor and reflects if 
appropriate maintenance and oral hygiene instructions were provided and/or 
were understood from the prior treatment. 

If inadequate oral hygiene practices are evident, the treatment plan must 
provide for a program of oral health care intervention. 

Control of dental plaque and maintenance of periodontal health are critical to 
the success of RPD treatment. 

Unless the patient is willing to cooperate and take responsibility in an effective 
plaque control regimen, the prognosis for the proposed treatment will be 
compromised. The location of unusual accumulations of calculus, plaque, or 
rood debris should be recorded so that these areas may be rechecked at 
subsequent examinations. 

Carious lesions and missing teeth 

Complete charting of all detectable carious lesions, existing restorations, 
defective restorations, and missing teeth is a routine part of the comprehensive 
examination. If possible, the age of certain restorations and/or prostheses 
should be determined during the patient interview. 


Areas of erosion or unusual abrasion should be checked at this phase of the 
examination, and areas that will require restoration should be recorded. The 
extent of dental caries activity shown in the patient’s mouth is of great 
diagnostic importance. The dentist should evaluate the degree of caries 
susceptibility and record an assessment of this critical factor. If dental caries 
has been a significant problem, basic decisions will depend on the potential 
ability of the patient to control this disease. 

All carious teeth must be restored prior to starting definitive prosthodontic 
treatment, both fixed and removable prosthodontic care. 

After the elimination of all active carious lesions, an observation or “trial” 
period is recommended if the treatment schedule permits. During the trial 
period, the patient’s oral hygiene practices and susceptibility to disease are 
reevaluated before prosthodontic treatment is begun. 

Periodontal health 

The overall health of the periodontal tissues should include general color and 
texture of the gingival tissues, since gingiva are healthy pink in color, 
translucent, and have a dull stippled appearance with varying degrees of 
melanin pigmentation, as can be present in individuals of various ethnic 
origins. 

Following the same orderly sequence as described in the caries examination, 
the dentist measures and records the depths of the periodontal pockets around 
all of the remaining teeth for a complete periodontal charting, which maps 
pocket depths versus use of the Periodontal Screening Record (PSR), which 
only indicates sextant measurements. This record is essential in determining 
the type of periodontal therapy, if any, that may be required prior to restorative 
and prosthodontic treatment. Any existing periodontal disease must be 
controlled before prosthodontic treatment is begun. The degree of mobility of 
all teeth should be recorded using a scale commonly used for classifying 
mobility: 

■Class 1: A tooth demonstrates greater than normal movement, but less than 
1 mm of movement in any direction. 

■ Class 2: A tooth moves 1 mm from nonnal position in any direction. 

■ Class 3: A tooth moves more than 2 mm in any direction, including rotation 
or depression. A change from nonnal physiologic movement may indicate 
traumatic occlusion or periodontal disease. Teeth exhibiting Class 3 mobility 
have a poor prognosis and usually will require extraction. 

Intraoral mucosa 

The mucosa of the palate, edentulous ridges, tongue, cheeks, floor of the 
mouth, and vestibules should be examined. The location and appearance of 


any ulceration, areas of inflammation, or suspicious lesions are recorded and 
a differential diagnosis should be made. Irritations caused by rough teeth or 
broken restorations or due to an existing prosthesis should be noted. 

Unusual white or red lesions anywhere in the oral cavity must be diagnosed 
and a biopsy may be required in order to verify the diagnosis. 

Appropriate treatment should occur for a diagnosed condition prior to 
completion of prosthodontic care. In the instance of a patient who presents 
with an existing prosthesis, a fungal infection is seen frequently on the mucosa 
underneath existing complete and removable partial dentures, especially in the 
maxilla. Antimycotic therapy is required to control the infection before 
additional prosthodontic treatment is begun, which may also require 
intervention if the previous prosthesis is considered to be a potential source of 
the fungus. Candida infection is frequently associated with the presence of 
papillary hyperplasia of the palate. 

Residual alveolar ridge 

The edentulous ridges are inspected visually and palpated with the fingertips. 
The size and shape of the ridges, as well as the height and location of the 
adjacent muscle and soft - tissue attachments, are noted. The ridges may be 
described in the clinical record as high, flat, narrow, or wide. 

The relative firmness of the overlying mucosa is determined by palpation. 
Areas of flabby, movable, unsupported soft tissue over the denture- bearing 
regions of the residual ridges may be observed. When a patient wears an ill - 
fitting maxillary or mandibular RPD continuously without tissue rest, the soft 
tissues underlying the intaglio surface of the denture base are usually found to 
be inflamed, soft, and spongy to slight digital pressure. 

Ideally, the soft tissues overlying denture - bearing residual ridges should be 
wide, smooth, rounded, and covered with tough, firmly attached, keratinized 
mucosa. Ridges that are flat, narrow, or sharp and covered with flabby, 
unsupported tissue will not function well as areas of support. If any of these 
undesirable conditions exists, compromises in denture comfort and function 
must be anticipated, and the patient must be counseled accordingly. 

Mandibular residual ridges tend to exhibit undesirable characteristics more 
frequently than maxillary residual ridges. 

Enlarged, hyperplastic tuberosity is frequently encountered in the maxillaiy 
arch. If these structures are flabby or spongy or if they intrude into the inter 
ridge space, it may serve the patient best to consider having surgical reduction 
of excessive tissue planned. 

Tori 


If palatal or lingual tori are present, the dentist should record their locations 
and note whether surgical modification of the tori should be considered in 
treatment planning. Generally, small tori do not have to be removed when a 
patient is treated with an RPD. The major connector of the RPD can usually 
be designed around anatomic anomalies that are considered small in size. If 
the tori are very large or mushroom - shaped, or if they will otherwise interfere 
with comfort, function, or speech, they should be surgically removed prior to 
beginning prosthodontic treatment. 

Occlusion 

The dentist should evaluate the patient in maximum intercuspation and centric 
relation. The demonstration of a “slide” between the initial contact and the 
position of maximum intercuspation indicates a discrepancy in jaw closure 
between centric relation and maximum intercuspation; this variance may be 
considered normal for the patient. 

When a variance exists in a patient’s occlusion, the dentist must decide if the 
clinical situation necessitates occlusal equilibration to make centric relation 
coincident with maximum intercuspation to create centric relation occlusion. 
The recontouring or restoration of teeth to make centric relation and maximum 
intercuspation positions coincident is not always required. 

Certainly, premature contacts in normal closure and deflective occlusal 
contacts that cause the mandible to slide protrusively or laterally must be 
corrected. 

Many dentists accept a discrepancy between centric relation and maximum 
intercuspation positions frequently encountered when the following 
conditions are met: 

1. The jaw closure is smooth and consistent into the centric occlusion position. 

2. There are multiple, simultaneous, stable occlusal contacts in the centric 
occlusion - maximum intercuspation position. 

3. There is no evidence of a slide following the initial occlusal contact. 

4. There are no symptoms of dysfunction; the patient is asymptomatic. 

Occlusal plane 

The dentist should note the interocclusal relation of remaining teeth in centric 
relation position and in maximum intercuspation. Simultaneous examination 
of the articulated diagnostic casts is very helpful at this stage. Evaluate the 
orientation of the occlusal plane and note teeth that have supraerupted into 
opposing edentulous spaces to determine if additional treatment or 
intervention is necessary. If extruded teeth are left untreated, a poor occlusal 
plane could interfere with success of the proposed prosthodontic treatment. 
Also, the interarch space as defined by the proximity between the maxillary 



tuberosity and the ®andible aUhe^^omolarMea^shoiJdbe^assMsed 

:“ e pSe discrepancy may require one of the following 

—t dtematives, depending on the severity of the 

1. Selective grinding of the cusps and/or enameloplasty of other occlusal 

surfaces. 

2. Restoration with a crown at the proper occlusal height. 

3. Gross occlusal reduction requiring subsequent restoration, often involving 
endodontic treatment. 

4. Extraction of the tooth. 


Existing prosthesis 

If the patient has been wearing an RPD, a great deal of useful information may 
be gleaned from examination of the prosthesis and the patient interview. 
Review factors that can be noted include the adequacy of the design (number 
and position of the direct retainers, major connector design and position, etc.), 
possible harmful effects resulting from poor framework fit, poor tissue 
adaptation, the size, type, and condition of the prosthetic teeth, denture base 
extension, and the occlusal scheme of the prosthesis. 

The patient history with the current prosthesis, such as how long the patient 
has worn the prosthesis and whether the prosthesis has ever been relined or 
rebased, should be ascertained. The dentist needs to determine if the patient 
feels that the current RPD has met his or her esthetic expectations. 

Are the anterior prosthetic teeth the appropriate size, form, and color, and do 
they adequately support the patient’s facial musculature? Does the patient 
have any difficulty speaking with the prosthesis? Notes should be made of 
changes that need to be made or incorporated 

Temporomandibular joint 

The temporomandibular joints (TMJs) can be associated with myofascial pain 
- dysfunction. If a patient is experiencing symptoms of pain and muscular 
tenderness, the dentist should do a thorough evaluation to assess subjective 
and objective clinical signs and symptoms. Many factors can be considered in 
the differential diagnosis, including developmental disorders, TMJ arthritis, 
rheumatoid arthritis, trigeminal neuralgia, osteochondritis, osteoarthritis, 
posterior and anterior derangements, and referred pain, to list a few. Any 
functional abnormalities of joint function detected during the course of the 
comprehensive examination should be noted in the clinical record, 
in the fabrication of a new prosthesis based on understanding the patient ’ s 
perspective of satisfaction. However, the dentist must be careful not to change 


good features of the existing prosthesis to which the patient has adapted but 
only to modify unsuccessful features. 


Tongue 

The size of the patient’s tongue should be observed in relation to the space 
available within the dental arches. If the lateral borders of the tongue protrude 
outward through the edentulous spaces, or if the tongue “overflows” the 
occlusal table of the remaining mandibular teeth, the patient may have 
problems adapting to the space defined by presence of a new prosthesis. 

Muscle tone 

The tonicity of the extra oral muscles of the face and lips is an important factor 
in the success of prosthodontic treatment. In patients who have lost occlusal 
vertical dimension and extraoral facial support because of the detrimental 
consequences of long - standing edentulism or inadequate prosthodontic 
replacement of missing teeth, a decrease in muscle size and muscle tone is 
evident. 

Thin, soft lips, narrow vermilion borders, drooping comers of the mouth, and 
pronounced facial wrinkles are signs of aging that accompany the progression 
toward edentulism. Overall muscle tone should be noted in the clinical record 
as good, fair, or poor. Problems with esthetics and function are often 
complicated by the loss of muscle strength and tone. On the other hand, with 
a well - made prosthesis providing appropriate extra oral muscle support, the 
facial appearance can be improved. 

Radiographic evaluation diagnosis 

In a comprehensive examination, prescribing a radiographic evaluation can 
include a panoramic radiograph, select periapical radiographs, and/or a 
complete series of radiographs (FMX) of the remaining natural teeth for 
complete diagnostic assessment. Anatomic relationships of the teeth, 
supporting tissues, and jaw bony structures are visualized readily on a 
panoramic radiograph. 

Teeth that have a questionable prognosis or that will probably require surgical, 
endodontic, or restorative treatment should be shown on individual periapical 
films, because resolution of detail is better on these films. 

In the radiographic examination and evaluation, special consideration is given 
to the diagnostic factors discussed below. 

Carious lesions 

Initial carious lesions and recurrent caries adjacent to existing restorations 
should be noted. Deep lesions or extensive restorations in teeth that are 






for prostheses should receive special scrutiny. Obvious 
abutmen s _ restorations should he reeordprl 


potential abutm theranv or for cast restorations should be recorded. 

indications for endodontic tner 


^ most partially edentulous patients, some loss of alveolar bone will be 
evident and in many patients the bone loss will be severe, as judged on the 
radiographs by the height of the alveolar crest levels around the roots of the 
remaining teeth. Both the quantity and quality of the bone support for potential 
abutment teeth are critical factors in the long - term success of an RPD, so a 
careful evaluation of these factors must be made at this time. 

The radiographic crown - root ratio is a commonly used index for classifying 
the degree of existing support for teeth being evaluated as probable abutments. 
A tooth with normal, undiminished alveolar support will have a crown - root 
ratio of approximately 1:2. 

As a general diagnostic guide, a tooth with a crown - root ratio of more than 
1:1 is considered to have an unfavorable prognosis as an abutment tooth. 
However, the clinical mobility and periodontal health of the tooth as well as 
the number of other potential abutments that will be used to support the RPD 
must also be considered when treatment planning decisions are made. 
Alternative types of RPDs, such as the swing - lock type, or treatment of the 
patient with over dentures should be considered in patients whose teeth have 
questionable alveolar bony support. 

Bone density 

The relative radiographic density of the bone around the remaining teeth, 
particularly in the vicinity of potential abutment teeth, should be closely 
observed. Areas of bone around teeth that have been subjected to unusual 
lateral or occlusal stresses have been referred to as “bone index areas. The 
response of the bone to heavy functional loads, as demonstrated in the index 
areas, is diagnostically significant. The density of the bone in residual ridge 
areas is likewise of diagnostic importance. Heavy trabeculation and thick 
cortical plates signify a favorable prognosis for the supportive capacity of the 
residual ridge. Areas of bone that are relatively ladiolucent and pooily 
trabeculated and that exhibit a thin or interrupted supeiioi cortical plate may 
be expected to undergo comparatively rapid and severe resorption and are 
poorly suited for support of a removable prosthesis. 

Root configuration . , 

The size and shape of the roots of potential abutment teeth, as shown in the 

radiographs, are of value in determining the resistance of t e 
additional forces to which they will be subjected. Abutments wi on to , 
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multiple, and divergent roots will have a favorable prognosis, because the 
forces transmitted to them will be distributed to a larger number of periodontal 
ligament fibers and to a greater area of supporting alveolar bone. Teeth with 
short, conical, or fused roots will have an unfavorable prognosis because of 
their decreased resistance to the forces of function. 

Periodontal ligaments and the lamina dura 

The width of the periodontal ligament around the roots of the teeth is of 
significance in evaluating the stability of the teeth. A thin, uniform ligament 
space is a more favorable sign than is a widened, irregular space. 
Radiolucent or radiopaque lesions 

The presence of cysts, abscesses, embedded teeth or roots, or foreign bodies 
should be noted so that appropriate surgical diagnosis and treatment may be 
planned. Buried root tips or impacted teeth that show no sign of pathology and 
are encapsulated by normal - appearing bone need not always be surgically 
removed. 

Analysis of the diagnostic casts 

It is essential that accurate casts of the dental arches be available at the time 
of the diagnostic examination. The casts should be mounted in centric relation 
position on a semi adjustable dental articulator. A face bow registration and 
centric relation record are used for mounting the diagnostic casts. 

Evaluation of the mounted diagnostic casts 

■ Occlusal relationships: Normal and abnormal occlusal contacts between 
opposing teeth can be studied more easily with mounted diagnostic casts 
compared with evaluation intraorally. 

Occlusal plane: The plane of the occlusal surfaces of the teeth should be 
evaluated very carefully. 

In a patient who is partially edentulous edentulous, the drifting and extrusion 
of the remaining teeth tend to create an uneven or irregular occlusal plane. 
The resulting malocclusion can result in a traumatic occlusion affecting teeth, 
their supporting structures, and the temporomandibular joints. Extruded or 
tipped teeth that violate the regularity of the occlusal plane require 
modification by means of selective grinding or placement of cast restorations. 
Abutment tooth contours: The contours and axial inclinations of potential 
abutment teeth should be evaluated to determine if the fit of a fixed partial 
denture or the path of insertion/ removal of a removable partial denture is 
practical. Teeth used as RPD abutments often require recontouring to reduce 
undesirable undercuts and to enhance contours favorable for clasping. Simple 
enameloplasty without penetrating into dentin can serve as a solution when 


t _ an ideal contour versus requiring a full coverage crown — 
1 crown L — to meet the needs of the RPD undercuts for retentive 

elements. 

Rest seat areas: Occlusal contacts of anterior and posterior teeth in maximum 
intercuspation should be evaluated carefully at sites where rest seats are 
desirable. Rest seats on maxillary anterior teeth must be placed in areas that 
will not interfere with the occlusion of the mandibular anterior teeth, as the 
rest seat will have the corresponding framework opposing the opposite 
dentition. 

Interarch space (interarch distance): The space available between opposing 
residual ridges or between the teeth of one arch and the residual ridge of the 
opposing arch is of diagnostic significance. Insufficient space for the 
components of a proposed prosthesis or for the establishment of an acceptable 
plane of occlusion is a problem requiring correction. 

Residual ridge relation: The horizontal as well as the vertical relationships 
between opposing arches are important and can be evaluated by assessing the 
mounted diagnostic casts. 

Residual ridge relation: The horizontal as well as the vertical relationships 
between opposing arches are important and can be evaluated by assessing the 
mounted diagnostic casts 

Tissue contours: Some soft - tissue contours and undercuts are often more 
clearly demonstrated on the diagnostic casts than in the patient’s mouth. On 
the diagnostic casts, the size and shape of bony tori are evident, as well as 
bony protuberances or sharp exostoses that could interfere with the placement 
of an RPD. Sharp or severely undercut mylohyoid ridges may require surgical 
modification. 

Evaluation of the patient’s psychological status 

Personal and psychological factors are significant to the success of 
prosthodontic treatment comparable to the patient’s physical condition. 

Before proceeding with definitive treatment planning, it is critical to assess 
the patient’s attitudes toward his or her oral health and dental treatment. By 
the end of the interview and examination, the dentist must form an opinion as 
to whether the patient’s expectations will contribute to a successful prognosis. 
Each individual has distinct personality traits that, when evaluated, may help 
to predict the course of prosthodontic treatment. 

Prosthodontic treatment choices 

All significant items of information from the interview, oral examination, 
radiographic survey, and evaluation of the diagnostic casts can now e 




correlated to complete the diagnosis or the partially edentulous patient. When 
the patient’s problems and needs have been analyzed, the dentist may begin 
answering the five basic questions introduced at the beginning of this chapter. 
The answers to these questions are incorporated in the treatment plan. To 
rephrase, the first question is, “What type of prosthodontic treatment will best 
serve this patient’s needs when all of the relevant factors or viewpoints are 
considered?” These factors include 

1. The patient’s systemic and oral health. A healthy patient may have a healthy 
mouth, and this combination speaks well for successful treatment. However, 
complicated, heroic, or risky treatments are not usually indicated for patients 
with chronic health problems. 

2. The patient’s age. The age of an older patient may only be important as it 
affects the patient’s physical and mental health and economic status. 

3. Physiologic and mechanical considerations. 

4. The patient’s expectations and the value and emphasis for his or her oral 
health care. The desire of the patient to save versus lose teeth must be 
considered since it will influence the final treatment plan. 

5. The patient’s psychological status. 

6. The economic status and priorities of the patient. Financial factors and the 
benefits and limitations of dental insurance are significant in the treatment 
choices available to the patient. 



Lec:4 prosthodontics 


Preparation of the mouth to receive an RPD 

Evaluation of a patient's existing intraoral conditions for a removable partial 
denture prosthesis is an essential part of treatment planning. 

The patient needs may be divided into the primary disciplines of dentistry: 
surgery, periodontics, endodontics, prosthodontics, and orthodontics. 
Surgically, the teeth, bone, and soft tissues should be evaluated to determine 
the need for surgical intervention. 

Surgical considerations include: 

(1) Structurally compromised teeth that may require extraction, 

(2) Malposition or supraerupted teeth that may require extraction, 

(3) enlarged tuberosities that may require soft - or hard - tissue reduction, 

(4) exotoses and tori that may require removal or alveoloplasty, and 

(5) displaceable tissue, hyperplastic tissue, or an epulus that may require 
excision. 

The periodontal status of the patient should be evaluated with regard to 
periodontal disease and plaque control. Periodontal disease control should 

be initiated when appropriate prior to the initiation of the definitive 
prosthodontic treatment. 


As part of the evaluation process of the remaining teeth, a decision should 
be made with regard to the appropriateness of salvaging teeth through the 
use of endodontics. For example, an extruded or supraerupted tooth may be 
saved from extraction through endodontic therapy, reduction of the occlusal 
surface to realign the tooth into the proper plane of occlusion, and a crown. 

Evaluate the mouth from a prosthodontic perspective, including caries 
detection and identifying defective restorations, structurally compromised 
teeth, occlusal plane discrepancies, malocclusion, and need for modification 
Occasionally teeth may need to have crowns placed to correct these 
problems. In addition, during the surveying process of treatment planning 
or removable partial denture design, teeth should be evaluated for 



acceptable crown contours, and the need for enameloplasty to correct tooth 
contours, create rest seats, and develop guide planes. 

Tooth modification may be both subtractive as well as additive. 

In addition to the tooth modification discussed above, surveyed crowns may 
be fabricated from gold and metal ceramic materials that have the desired 
modifications incorporated in them. 

Preparation of mouth for RPD. It forms the second phase of treatment, the 
term of mouth preparation includes all procedure done to modify the 
existing oral condition of the patient to facilitate proper placement and 
functioning of the prosthesis. 

Preparation of mouth for RPD include two parts 

1. Preprosthetic mouth preparation: - done to remove any hindrance 
into the prosthetic treatment. Also done along with diagnosis and 
treatment planning. 

2. Preprosthetic mouth preparation: is done to facilitate prosthetic 
treatment and done after partial denture design. 

PREPROSTHETIC PROCEDURES 

a. Relief of pain & infection. 

. b. Oral surgical procedures. 

c. Conditioning of abused & irritated tissue 

d. Periodontal therapy. 

e. Correction of occlusal plane. 

f. Orthodontic correction. 

g. Splinting weakened teeth. 

h. Reshaping teeth. 

i. Preparation of rest and guiding planes 

The Relief of pain & infection, the following condition should be treated in 
this phase of mouth preparation: 

• Potential emergency condition like acute pain,abscess etc. 

• Carious teeth with pain and discomfort. 

• Asymptomatic teeth with deep carious lesions are excavated and filled 
with an intermediate restorative materials. 



• Gingival disease like ANUG, AHGS, Gingival abscess etc. 

• Calculus and plaque accumulation should be removed and preventive 
dental hygiene programs should be initiated and mentioned. 

Oral surgical preparation. 

The longer the time between surgery and impression procedure, the 
more complete the healing and consequently the more stable the denture 
bearing area. A variety of oral surgical technique can prove beneficial to the 
clinician in preparing the patient for pre prosthetic replacements. 

The racist common oral condition or changes in which surgical intervention 

indicated ore: 

• Extraction of teeth with poor prognosis 

• Removal of residual roots. 

• Extraction of impacted teeth :All impacted teeth should be considered 
for removal .this applies equally to the impaction in edentulous area ,as 
well as to those adjacent to abutment teeth 

• Severely mal posed teeth the loss of individual teeth or group of teeth 
may lead to extrusion, mesial drifting, or combinations of mal 
positioning of remaining teeth. In most instances the alveolar bone 
supporting extruded teeth will be carried occlusaly as the tooth 
continues to erupt. Orthodontics may be useful in correction many 
occlusal discrepancies. But for some patients, such treatment may not 
be practical because of lack of teeth for anchorage of the orthodontics 
appliance or for other reasons. In such a situation individual teeth or 
groups of teeth and their supporting alveolar bone can be surgically 
repositioned. This type of surgery can be accomplished in an outpatient 
setting and should be given serious consideration. 

EXTRACTION OF TEETH 

♦> Planed extractions should occur early. 

♦> Each tooth must be evaluated concerning its strategic importance 
and its potential contribution to the success of the RPD. 




♦> The extraction of non-strategic teeth that would present 
complications or those whose presence may be detrimental to the 
design of the partial denture is a necessary part of the overall 
treatment plan. 

Removal of Residual roots 

• Generally, all retained roots or root fragments should be removed 
.This is particularly true if they are in close proximity to the tissue 
surface or if there is evidence of associated pathology. 

• Residual roots adjacent to abutment teeth may contribute to the 
progression of periodontal pockets and compromise the result from 
sub sequent periodontal therapy 

Indication for extraction 

a. Where teeth can complicate /compromise the treatment. 

b. Orthodontic treatment cannot correct mal alignment. 

c. When teeth interfere with placement of a major connector. 




Cy st and odontogenic tumor. 

The diagnosis may appear obvious from clinical and radiographic 
examinations the dentist should confirm that diagnosis through appropriate 
consultation and if necessary biopsy the area and submit the biopsy to 
pathologist. 






Exostosis and tori. 


Ordinarily the mucosa covering bony protuberance (Exostosis and 
tori) is extremely thin and friable. Patients' denture components in proximity 
to this type of tissue may cause irritation and chronic ulceration. Although 



modification of denture design can, at time, accommodate for exostosis 
more frequently this result in additional stress to the supporting elements 
and compromised function. Surgical removal of tori bony exostosis can be 
done. 


Hyperplasic tissue. 

Hyperplasic tissues are seen in the form of fibrous tuberosity, soft tissue, fold 
of redundant tissue in the vestibule or floor of the mouth and palatal 
pappilomatosis. All these forms of excess tissue should be removed surgically 
.Always some form of surgical stent considered for these patients so that the 
period of healing will be more comfortable. 
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Muscle attachment and freni 

As a result of the loss of alveolar bone height, muscle attachments may insert 
in or near the alveolar crest. The mylohyoid, buccinators, mentalis and 
genioglossus muscle are those most likely to introduce problem of this 
nature beside that the attachments of the muscles themselves, the mentalis 
and genioglossus muscles occasionally produce bony protuberance at their 
attachment that may also interfere with partial denture design .The 
comfort and function of the RPD can enhanced through repositioning of 
attachment especially mylohyoid muscle however repositioning of 
genioglossus muscle is more difficult to reposition. The maxillary labial and 
lingual freni are more probably to most frequent source of frequent 
interference with denture design. 

Bony spine and Knife edge ridge 

Sharp bony spicules should be removed and knife like crest gently 
rounded. These procedures should be carried out with minimum bone loss 
if, however, the correction of a knife edge alveolarcrest results in insufficient 
ridge support for the denture base, the dentist should restore the vestibular 
deepening for correction of the deficiency polyps, papillomas and All 
abnormal soft tissue lesions should be excised and submitted for pathologic 
examination before the fabrication of RPD. 



Hyperkeratosis, erythroplasia and ulceration 

All abnormal white, red, or ulcerative lesions should be 
investigated regardless of their relationship to proposed denture 
base framework. 

Dentofacial-deformity 

A patient with Dentofacial deformity may have multiple missing 
teeth. Correction of the jaw deformity can simplify the dental 
rehabilitation. Surgical correction can be made in horizontal, 
sagittal or facial planes. 

Mandible and maxilla may be positioned anteriorly or posteriorly, 
and their relationship to the facial planes may be surgically altered 
to achieve improved appearance. Replacement of missing teeth 
and development of a harmonious occlusion are very difficult in 
treating those patients 

Osseo integrated devices 

A number of implant device for replacement of teeth have been introduce. 
Titanium implant was designed to provide a direct titanium-to bone 
interface(Osseo integratedj.The implant are placed using clean Controlled 
oral surgical procedure and are allowed to heal before surgical exposure and 
fabrication of a dental prosthesis. 
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Augmentation of alveolar bone 

Hydroxyl appetite has been used as a material for augmentation of deficient 
alveolar bone, this material display a lack of toxicity and demonstrates no 
inflammatory or foreign body responses. This material provide increase in 
ridge width and height and also provide a matrix for new bone formation .it 
also non resorbable. 

Conditioning of abused and irritated tissues 

Should be treated before impression making the tissue contour may 
change according to tissue healing. 

Causes 

a. ill-fitting dentures, 

b. nutritional disturbances, 

c. Diabetes 

d. Blood dyscrasia. 






Symptoms 


-> Inflammation and irritation of soft tissues in the denture bearing 
areas. 

-> Distortion of normal anatomical structures like incisive papillae, rugae, 
and retromolar pads. 

->Burning sensation in the residual ridge, tongue, cheeks and lips 

These conditions are usually associated with ill-fitting or poorly occluded 
RPD. So these conditions should be treated before relining or making a new 
RPD. 



The treatment procedure includes Rood home care by: 

• Rinsing the mouth three times daily with prescribed saline solutions 

• Massaging the residual ridge area, palate and tongue with a soft tooth 
brush 

• Removing the prosthesis at night 

• Using a prescribed therapeutic multiple vitamins along with a 
prescribed high protein low carbohydrate diet. 

MAXIMIUM BENEFIT FROM USING TISSUE CONDITIONING MATERIAL By:- 

• Eliminating deflective or interfering occlusal contact of old dentures 



• Extending denture base to proper form to enhance support, retenti 0n 
and stability. 

• Relieving the tissue side of denture base sufficiently (2mm) to provide 
space for even thickness and distribution of the material. 

• Applying the material in amount sufficient to provide support and a 
cushioning effect. 

• Following manufacturer directions. 

The conditioning procedure should be repeated until the supporting tissue 
display an undistorted and healthy appearance 

Uses of tissue conditioning material 

These are elastopolymers that continue to flow for extended period of time 
permitting distorted tissue to rebound and assume their normal form, these 
materials apparently have a smoothing effect on irritated mucosa and 
because they are soft, occlusal forces are probably more evenly distributed 

Periodontal preparation 

This procedure is over formed simultaneously with the oral surgical 
procedure It should completed before restorative procedure, because the 
success of this restoration depend on the health and integrity of the 
supporting structure of the remaining teeth .therefore ,the periodontal 
ealth of the teeth especially the abutments must be evaluated and 
corrective measures taken before RPD construction 

Abutment teeth preparation 

After several steps of mouth preparation of RPD construction (surgery, 
periodontal treatment, endodontic and tissue conditioning). The abutment 

teeth may be prepared to provide support, stabilization. Reciprocation and 
retention for RPD. 

— Q^isificgtion o f obutmerit teeth preparation 

• Those abutment teeth that require only minor modification to their 
coronal portion. 







• Those that are to have restoration other than crowns. 

• Those that are to have crowns. 

The se quences of abutment tooth preparation on sound enamel or existing 
restoration are as follow:- 

® Proximal surface parallel to the path of placement should be prepared to 
provide guiding planes. 



® tooth contours should be modified, lowering the height of contours so 
that: 

> The origin of circumferential clasp arm may be placed well below the 
occlusal surface, preferably at the junction of the middle and gingival 
thirds. 

> The retentive clasp terminals may be placed in the gingival third of the 
crown for better esthetic and better mechanical advantages. 

> Reciprocal clasp arm may be placed on and above a height of contour 
that is no higher than the cervical portion of the middle third of the 
After alterations of axial contours are accomplished and before rest 
seat preparation are instituted, an impression of the arch should be 
made in an irreversible hydrocolloid and a cast poured in a fast setting 
stone. This cast can be returned to the surveyor to determine the 
adequacy of axial alterations before proceeding with rest seat 
preparation. If axial surface require additional axial recontouring, it 






can be performed during the same appointment and witho ul 
compromise. 

> Occlusal rest areas should be prepared that will direct the occlusal 
force along the long axis of the abatement 

> crown of the abatement teeth. 

The proc edure of rest seat preparation on sounds enamel surface^ 

• Round bur No.8 used to lower the marginal ridge and established the 
out line of the rest seat. 

• Round bur No.6 used to slightly deepen the floor of the rest seat of the 
rest seat inside this lowered marginal ridge. This provides for an 
occlusal rest that satisfied the requirements that the rest be placed so 
that any occlusal force will be directed axially and that there will be the 
least possible interference to occlusion with the opposing teeth. 

• The floor of the rest seat should incline towered the center of the tooth 
so that the occlusal forces are centered over the root apex. 

• The marginal ridge must be lowered so that the angle formed by the 
occlusal rest with the minor connector will with" stand above the 
occlusal surface of the abutment tooth as little as possible and above 
interface with opposing teeth. Simultaneously sufficient bulk must be 
provided to prevent a weakness in the occlusal rest at the marginal 
ridge. The marginal ridge must be lowered and yet not be deepest part 
of the rest preparation. To permit occlusal stress to be directed towered 
the center of the abutment tooth, the angle formed by the floor occlusal 
rest with the minor connector should be less than 90 degree. In other 
ward the flooi of the occlusal rest should incline slightly from the 
lowered marginal ridge towered the center of the tooth 






The cingulum rest seat preparation requires a prominent cingulum. The 
preparation is a chevron or inverted " V " - shape mesiodistally (a), and a 
concave " V " - shape buccolingually (b). 







Lec:5&6 prosthodontics 

Impression materials and techniques for RPD 

Making the master impression for fabrication of a removable partial denture 
(RPD) prosthesis is accomplished once the remaining teeth in the partially 
edentulous arch have been modified. The modifications, including 
intracoronal and extracoronal restorations and/or enameloplasty to 
enhance extracoronal contours, should follow the treatment plan derived 
after careful analysis, design, and prescription for the prosthesis. 

Classification of impression technique 

1. PRIMARY IMPRESSION 

An impression made for the purpose of diagnosis or for the construction of a 
tray. 

2. Secondary or definitive impression 

An imprint that record the entire functional denture bearing area to ensure 
maximum support, retention and stability for the denture during use. 

Primary purpose to record accurately the tissues of the denture bearing areas, 
in addition to recording functional width and depth of the sulci. 

Secondary impression CLASSIFIED INTO:- 

1. Conventional techniques 

2. Selective pressure techniques 

3. Functional techniques 

4. Reline and rebases techniques 

Conventional technique also known as Anatomical or Mucostatic 
impression techniquesi-the surface contour of the ridge is recorded at its 
resting form (no occlusal load) (soft or less viscous alginate impression 
material) 

Disadvantages: In free end saddle dentures, distal end will show tissue 
ward movement under occlusal recommended for tooth supported partial 
dentures Kennedy class III and IV these are bounded saddles. 

Selective pressure technique 

Techniques to achieve selective pressure impression Kennedy Class I. 
Altered cast technique 





Functional dual impression technique or Applegate 
Selection of impression material 

It is important to make an accurate impression in order to ensure the 
accuracy of the resulting master cast. The elastomeric impression materials 
available for use for the final impression include a range of materials from 
irreversible hydrocolloid (alginate) to vinylpolysiloxane or polyether 
impression materials. The range of choices varies according to the 
preference of the clinician. 

Impression material 

1. Rigid Impression material 

a. Plaster of Paris 

Now elastic materials have completely replaced the impression plaster, 
Modified impression plasters are used by many dentists to record 
maxillomandibular relationships. Also used for recording impression of 
edentulous area without under cut. 

b. Metallic Oxide Paste 

They are not used as primary impression materials and should never be used 
for impressions that include remaining natural teeth. They are also not to be 
used in stock impression trays. 

Metallic oxide pastes, being rigid substances, can be used as secondary 
impression materials for complete dentures and for extension base edentulous 
with custom acrylic impression tray which has being properly designed and 
attached to the partial denture framework. 

Metallic oxide pastes can also be used as an impression material for relining 
distal extension denture base 

2. Thermo-plasticimpressionmaterial 

It cannot record minute details accurately because they undergo permanent 
distortion during with drawl from undercut 
Modeling Plastic 

This material is most often used for border correction (border molding) of 

custom impression trays for Kennedy Class I and II removable partial denture 
bases. 

Modeling plastic is manufactured in two different colors the red (red-brown) 
material in cake form record impression for edentulous area & green modeling 
plastics are obtainable in stick form for use in border molding an impression 


1 




Impression Waxes and Natural Resins 

use in recording the functional or supporting form of an edentulous ridge. 

The impression waxes also may be used to correct the borders of impressions 
made of more rigid materials 

3. Elastomeric impression Materials include the following 

1. Polysulphide 

2. Polyether 

3. Silicone 

a. Additional polymerizing silicone 

b. Condensation polymerizing silicone. 

polysulphide Impression Material used for removable partial denture 
impressions and especially for secondary corrected or altered cast impression 
Reversible Hvdrocolloids (agar-agar):- 

1. It is used primarily as impression materials for fixed restorations. They 
demonstrate acceptable accuracy when properly use 

2. Fluid at high temp and gel on reduction temperature 

3. Acceptable accuracy when properly used. 

4. border control of impressions made with these materials is difficult 
Main use is in fabrication of reffactoiy cast in duplication procedure. 

It required special equipment (cooling tray) if being used as an intra-oral 
impression material. 

Irreversible hydrocolloid 

1. Irreversible hydrocolloids are used for making diagnostic casts, 
orthodontic treatment casts, and master casts for removable partial denture. 

2. Dimensionally unstable, it can be used in presence of moisture are 
hydrophilic; 

3. A pleasant taste and odor; and are nontoxic, no staining. 

4. These material have allow strength provide less surface details than other 
material 







Differences between reversible and irreversible hydrocolloid 

The principal differences between reversible and irreversible hydrocolloids 
are as follows: 

1. Reversible hydrocolloid converts from the gel form to a sol by the 
application of heat. It may be reverted to gel form by a reduction in 
temperature. This physical change is reversible. 

2. Irreversible hydrocolloid becomes a gel via a chemical reaction as a result 
of mixing alginate powder with water. This physical change is irreversible. 

use of irreversible hydrocolloid material — alginate — has been advocated 
based on multiple factors such as: the material is used widely in most dental 
practices, there is ease of handling and manipulation by support personnel, 
and it is relatively inexpensive and does not require special equipment in the 
office in most instances. 

The key disadvantage in use of this material relates to the handling 
characteristics, in that there is a relatively short time period in which the 
material is accurate. The short period of time for predictable accuracy of 
alginate is based on the physical properties such as syneresis; the loss of fluid 
occurs in a short period of time and can affect the accuracy of the master 
cast. If managed properly, alginate impression material is cost - effective 
when pouring the master cast can be accomplished immediately after the 
impression is removed and disinfected. This implies the master cast is poured 
in the office in a timely fashion - less than 12 - 14 minutes from removal — 
rather than shipping the impression to an off - site dental laboratory for 
fabrication of the master cast at a later time. 

The vinylpolysiloxane or polyether impression materials may be the 
impression material of choice since under the right conditions, either 
maintains accuracy for a longer period of time when compared to alginate 
impression material. The ultimate goal is to obtain an accurate cast for 
fabrication of a removable partial denture prosthesis. 


Important Precautions to Be Observed^ in the Handling of Hydrocolloid 

Impressions 

1. Impression should not be exposed to air because some dehydration will 
inevitably occur and result in shrinkage. 

2. Impression should not be immersed in water or disinfectants, because some 
imbibition will inevitably result, with an accompanying expansion 

3. Impression should be protected from dehydration by placing it in a humid 
atmosphere or wrapping it in a damp paper towel until a cast can be poured. 
To prevent volume change, this should be done within 15 minutes after 
removal of the impression from the mouth 

4. Exudates from hydrocolloid have a retarding effect on the chemical 
reaction of gypsum products and results in a chalky cast surface. This can 
be prevented by pouring the cast immediately or by first immersing the 
impression in a solution of accelerator, if an accelerator is not included in 
the formula. 

STEPS IN IMPRESSION MAKING 

a. Position of patient & dentist (Dentist should stand & patient should sit 
upright) 

b. Tray selection 

c. Mixing the material & loading into the tray 

d. Impression making & removal 

e. Inspecting, cleaning & disinfecting the impression 
Occlusal plane should be parallel to the floor 

MAXILLARY IMPRESSION- dentist should stand at the right rear of the 
patient. 

MANDIBULAR IMPRESSION- dentist should stand at the right front of the 
patient. 

Tray selection 

The choice of an impression tray can include stock impression trays both 
made of metal or the more rigid plastics available. The use of rigid plastic 
impression trays can be advantageous since most are intended to be 
disposable and do not recjuire additional dental assistant time for cleaning 
after use. Stock impression trays are available as rim - lock or other 
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mechanical retention design such as perforated trays, and both can 
modified for use intraorally to meet the anatomical features of the patient. 
The prime consideration in tray selection is to choose one with the absolute 
rigidity that must be afforded by the tray material. 


The step-by-step procedure and important points to observe in the 
making of a hydrocolloid impression are as follows: 

1. Select a suitable, sterilized, perforated or rim-lock impression tray that is 
large enough to provide a 2- 4 to -mm thickness of the impression material 
between the teeth and tissues and the tray. 

2. Build up the palatal portion of the maxillary impression tray with wax or 
modeling plastic to ensure even distribution of the impression material and to 
prevent the material from slumping away from the palatal surface. At this 
time, it is also helpful to pack the palate with gauze that has been sprayed with 
a topical anesthetic. This will serve to anesthetize the minor salivary glands 
and mucous glands of the palate and thus prevent secretions as a response to 
smell or taste or to the physical presence of the impression material. If gelation 
occurs next to the tissues while the deeper portion is still fluid, a distorted 
impression of the palate may result, which cannot be detected in the finished 
impression. This may result in the major connector of the finished casting not 
being in contact with the underlying tissues. The maxillary tray frequently has 
to be extended posteriorly to include the tuberosities and the vibrating line 
region of the palate. Such an extension also aids in correctly orienting the tray 
in the patient’s mouth when the impression is made. 

3. The lingual flange of the mandibular tray may need to be lengthened with 
wax in the retromylohyoid area or to be extended posteriorly, but it rarely ever 
needs to be lengthened elsewhere. Wax may need to be added inside the 
distolingual flange to prevent the tissues of the floor of the mouth from rising 

inside the tray. 

4. Place the patient in an upright position, with the arch to be impressed nearly 
parallel to the floor. 



5. When irreversible hydrocolloid is used, place the measured amount of water 
(at 70 F) in a clean, dry, rubber mixing bowl (600-mL capacity). Add the 
correct measure of powder. Spatula move rapidly against the side of the bowl 
with a short, stiff spatula. This should be accomplished in less than 1 minute. 
The patient should rinse his or her mouth with cool water to eliminate excess 
saliva while the impression material is being mixed and the tray is being 
loaded. 

6. In placing the material in the tray, avoid entrapping air.Have the first layer 
of material lock through the perforationsof the tray or rim-lock to prevent any 
possible dislodgment after gelation. 

7. After loading the tray, remove the gauze with the topical anesthetic and 
quickly place (rub) some of the impression material on any critical areas using 
your finger (areas such as rest preparations and abutment teeth). If a maxillary 
impression is being made, place the material in the highest aspect of the palate 
and over the rugae. 

8. Use a mouth mirror or index finger to retract the cheek on the side away 
from you as the tray is rotated into the mouth from the near side. 

9. Seat the tray first on the side away from you, next on the anterior area, while 
reflecting the lip, and then on the near side, with the mouth mirror or finger 
for cheek retraction. Finally, make sure that the lip is draping naturally over 
the tray. 

10. Be careful not to seat the tray too deeply, leaving room for a thickness of 
material over the occlusal and incisal surfaces. 

11. Hold the tray immobile for 3 minutes with light finger pressure over the 
left and right premolar areas. To avoid internal stresses in the finished 
impression, do not allow the tray to move during gelation. Any movement of 
the tray during gelation will produce an inaccurate impression.If, for example, 
you allow the patient or the assistant to hold the tray in position at any time 
during the impression procedure, some movement of the tray will be 
inevitable during the transfer and the impression will probably be inaccurate. 


Do not remove the impressionfrom the mouth until the impression material 
has completely set. 

22 After releasing the surface tension, remove the impression quickly in line 
with the long axis of the teeth to avoid tearing or other distortion. 

13. Rinse the impression free of saliva with slurry water, or dust it with plaster, 
and rinse gently; then examine it critically. Spray the impression thoroughly 
with a suitable disinfectant and cover it immediately with a damp paper towel. 
A cast should be poured immediately into a disinfected hydrocolloid 
impression to avoid dimensional changes and syneresis. Circumstances often 
necessitate some delay, but this time lapse should be kept to a minimum. A 
delay of 15minutes will satisfy the disinfection requirements and should not 
be deleterious if the impression is kept in a humid atmosphere 

S tep-by-Step . P rocedur e for Making a Stone Cast from a Hvdrocolloid 

I mpression The step-by-step procedure for making a stone cast from the 

impression is as follows: 

1. A more abrasive-resistant type IV stone should be used to form removable 

partial denture casts. Have the measured dental stone at hand, along with the 

designated quantity of room temperature water, as recommended by the 

manufacturer. A clean 600-mL rubber mixing bowl, a stiff spatula, and a 

vibrator complete the preparations. A No. 7 spatula also should be within 
reach. 

2. First, pour the measure of water into the mixing bowl and then add the 
measure of stone. Spatulate thoroughly for 1 minute, remembering that a weak 
and porous stone cast may result from insufficient spatulation. Mechanical 
spatulation under vacuum is preferred. After any spatulation other than in a 

vacuum, place the mixmg bowl on the vibrator and knead the material to 
permit the escape of any trapped air. 

3. After removing the impression from the damp towel, gently shake out 
surplus moisture and hold the impression over the vibrator, impression side 
up, with only the handle of the tray contacting the vibrator. The impression 






material must not be placed in contact with the vibrator because of possible 

distortion of the impression. 

4. With a small spatula, add the first cast material to the distal area away from 
you. Allow this first material to be vibrated around the arch from tooth to tooth 
toward the anterior part of the impression. Continue to add small increments 
of material at this same distal area, with each portion of added stone pushing 
the mass ahead of it. This avoids the entrapment of air. The weight of the 
material causes any excess water to be pushed around the arch and to be 
expelled ultimately at the opposite end of the impression. Discard this fluid 
material. When the impressions of all teeth have been filled, continue to add 
artificial stone in larger portions until the impression is completely filled. 

5. The filled impression should be placed so that its weight does not distort 
the hydocolloid impression material. The base of the cast can be completed 
with the same mix of stone. The base of the cast should be 16 to 18 mm (23 
to34 inch) at its thinnest portion and should be extended beyond the borders 
of the impression so that buccal, labial, and lingual borders will be recorded 
correctly in the finished cast. A distorted cast may result from an inverted 
impression. 

6. As soon as the cast material has developed sufficient body, trim the excess 
from the sides of the cast. Wrap the impression and cast in a wet paper towel, 
or place it in a humidor, until the initial set of the stone has taken place. The 
impression is thus prevented from losing water by evaporation, which might 
deprive the cast material of sufficient water for crystallization. Chalky cast 
surfaces around the teeth are often the result of the hydrocolloid’s acting as a 
sponge and robbing the cast material of its necessary water for crystallization. 

7. After the cast and impression have been in the humid atmosphere for 30 
minutes, separate the impression from the cast. Thirty minutes is sufficient for 
initial setting. Any stone that interferes with separation from the tray must be 
trimmed away with a knife. 

8. Clean the impression tray immediately while the used impression material 
is still elastic. 


9. Trimming of the cast should be deferred until final setting has occurred 
The sides of the cast then may be trimmed to be parallel, and any blebs or 
defects resulting from air bubbles in the impression may be removed. Master 
casts and other working casts are ordinarily trimmed only to remove excess 
stone. 

Possible Causes of an Inaccurate and/or a Weak Cast of a Dental Arch 

The possible causes of an inaccurate cast are as follows: 

1. Distortion of the hydrocolloid impression (a) by use of an impression tray 

that is not rigid, (b) by partial dislodgment from the tray; (c) by shrinkage 

caused by dehydration;(d) by expansion caused by imbibition (this will be 

toward the teeth and will result in an undersized rather than oversized cast); 

and (e) by attempting to pour the cast with stone that has already begun to ’ 
set. 


2. A ratio of water to powder that is too high. Although this may not cause 
volumetric changes in the size of the cast, it will result in a weak cast. 

3. Improper mixing. This also results in a weak cast or one with a chalky 

surface. J 


4. Trapping of air, either in the mix or in 
vibration. 


pouring, because of insufficient 


5. Soft or chalky cast surface that results from the retarding action of the 

y rocolloid or the absorption of necessary water for crystallization by the 
dehydratmg hydrocolloid. J 


6. Premature separation of the cast from the impression. 

7. Failure to separate the cast from the impression for an extended period 


TECHNIQUE USED FOR INDIVIDUAL IMPRESSION IRAYS:- 

1. Outline the extent of the tray on the cast with a pencil. The tray must include 
all teeth and tissues that will be involved in the removable partial denture. 

2. Adapt one layer of baseplate wax over the tissue surfaces and two layers 
over the teeth of the cast to serve as a spacer for impression material. The wax 
spacer should be trimmed 2 to 3 mm short of the outline drawn on the 
diagnostic cast. Wax covering the posterior palatal seal area should be 
removed so that intimate contact of the tray and tissue in this region may serve 
as an aid incorrectly orienting the tray when the impression is made. Expose 
portions of the incisal edges of the central incisors to serve as anterior stops 
when placing the tray in the mouth. Bevel the wax so that the completed tray 
will have a guiding incline that will help position the tray on the anterior stop. 
Other cast undercuts should be blocked out with wax or modeling compound. 
NOTE: 

Adapt an additional layer of baseplate wax over the teeth if the impression is 
to be made in irreversible hydrocolloid. This step is not necessary if the choice 
of impression material is a rubber-base or silicone type of material. 

3. Paint the exposed surfaces of the cast that may be contacted by the light 
polymerized resin tray material with a model release agent (MRA) to facilitate 
separation of the polymerized tray from the cast 

4. Remove the VLC tray material from the light-proof pouch and carefully cut 
the desired length with a knife or scalpel. Adapt the VLC material to the cast 
and trim it with a knife. Be sure not to thin the material over the teeth or the 
posterior border area. 

5. Attach a handle by molding excess VLC material into the desired shape and 
blend it into the tray material in the cast With some materials, a paper clip or 
similar wire may be shaped and used to reinforce the handle. Alternatively, 
some manufacturers make prefabricated metal custom tray handles that may 
be easily adapted. Place the cast with the adapted tray in the light polymerizing 
and process according to the manufacturer’s directions—usually a maximum 
of 1 minute. 


7. Remove the cast from the unit and gently remove the tray from the cast 
Peel the softened wax out of the tray while the wax is still warm. 

8. Paint the entire impression tray with the manufacturer’s air barrier coating 
material and return the tray to the unit turnstile for additional polymerizing 
tissue side up. 

9. When the polymerizing cycle is completed, remove the tray from the unit 
and clean it with a brush and water. 

10. Perfect the borders of the tray with rotary instruments (vulcanite burs 

acrylic-resin trimmers, etc.), and slightly polish the external surface of the 
tray. 

11. Place perforations (No. 8 bur size) in the VLC resin tray at 5-mm (316- 
mch) intervals, with the exception of the alveolar groove areas, if an 

irreversible hydrocolloid impression material is to be used . 

12. The finished tray must be sanitized and tried in the mouth so that any 

necessary corrections to the tray can be accomplished before the impression 
is made. 


Secondary impression(Same as that for diagnostic impression). 

In this procedure paint or inject impression material in critical areas* 

• Rest preparation 

• Hard palate 

• Peripheral extensions 
SPECIAL IMPRESSION PROCEDURES 

wh^htT f ° rm: ' 1116 anat0mic form is the surface contour of the ridge 
when it is not supporting an occlusal load ^ 

L F “’ F . 0rm °^ id8e: - 11,e fonctional form of the residual ridge is 
surface contour of the ndge when it is supporting a functional load 

Procedure 


A custom impression tray is constructed over a preliminary cast 


Functional impression of distal extension ridge is made. Patient applies some 
biting force with occlusion rims 

Then an Alginate impression is made with the 1st impression held in its 
functional position with finger pressure 


Me LEAN’S PHYSIOLOGIC IMPRESSION 



o impression of edentulous ridge is not made under pressure but is an 
anatomic impression made at rest with ZOE paste. 

o As the hydrocolloid impression was being made finger pressure was 
applied through holes in the tray to the anatomic impression. 

Disadvantages of these methods 

• Constantly compressed residual ridge is prone to excessive bone 
resorption. 

• If the clasp do not hold the partial denture, the denture will be pushed 
slightly occlusally by the tissue causing premature contacts (TISSUE 
REBOUND) 

The Recommended Infection Control Practices for Dental 
Treatment 

1. Gloves should be worn in treating all patients. 

2. Masks should be worn to protect oral and nasal mucosa from splatter 
of blood and saliva. 

3. Eyes should be protected with some type of covering to protect from 
splatter of blood and saliva 









, Qtprilizat ion methods known to kill all life forms should be used 
d ntal instruments. Sterilization equipment includes steam autoclave, 
d^heat oven, chemical vapor sterilizers, and chemical sterilants. 

5 Attention should be given to cleanup of instruments and surfaces in the 
operatory. This includes scrubbing with detergent solutions and wiping 
down surfaces with iodine or chlorine (diluted household bleach 

solutions). 

6 . Contaminated disposable materials should be handled carefully and 
discarded in plastic bags to minimize human contact. Sharp items, such 
as needles and scalpel blades, should be contained in puncture-resistant 
containers before disposal in the plastic bags. 



Lec:7 prosthodontics 

* 

Fitting the removable partial denture 

framework 


ratinn^ f d l C ln ' C1 f be concerne d with the fit of the framework? The 
ationale for having the clinician take responsibility for the fit of the 

amework is file same as the clinician taking responsibility for ensuring a 

ngle crown fits to the highest clinical standards suggested through the 

the'loiig^erm 3810 Pr ° Vlde ^ patient with ^ tog* 165 * quality of'care over 

Initial inspection 

rePamed- 6 rCm ° Vable partial denture framework from the dental laboratoiy is 


1. metal casting should be carefully inspected both off and on the master 
cast. Use of magnification such as dental loupes or a microscope is 
recommended. 

2. The surface of the frame-work should be smooth and free from scratches 
and other defects. 

3. Careful inspection should be made to ensure that the framework follows 
exactly the design submitted to the laboratory. 

4 Ensure that all rest seats, indirect retainers, retention clasps, reciprocating 
clasps, major and minor connectors, and other components are present and 
well-constructed as requested on the design cast. 

5. Metal framework components and connectors should be measured with 
calipers to ensure a minimum of 1.5 mm base metal alloy thickness for 
strength. 





intaglio surface of the framework should also be inspected using 
Magnification. 

Casting imperfections such as voids and nodules should be identified and 
removed or smoothed as indicated 

There should be no voids or porosities present in high - stress areas such as 
where clasps and rest seats are connected to minor connectors. Internal and 
external finish lines should be sharp, well delineated, and less than 90 ° to 
provide adequate mechanical retention of the resin denture base to the metal 
framework. 

When returned from the laboratory, all external metal components should be 
highly polished with the exception of the intaglio surface of the maxillary 
major connector, in an effort to provide close adaptation to the palatal tissue. 
The internal components of the metal framework that contact tissue should 
have a smooth, matte - finished surface that maintains intimate soft - tissue 
contact. 

The RPD framework should also be examined while seated on the master 
cast. Close scrutiny should be given to the adaptation of the major connector 
as well as the rest seats and clasps to the master cast. A metal frame that 
does not fit the master cast well will not likely fit the patient’s mouth. If 
discrepancies are observed, the framework should be refined as needed. This 
step in evaluation of the framework is critical, comparable to when one 
inspects the accuracy of fit of a single - unit casting on a master die in fixed 
prosthodontics. 

Methods and procedures for fitting the framework 
A. Laboratory inspection 

The initial fitting of the framework should first occur in the dental laboratory 
well before the patient arrives for the clinical appointment. 

Initially, the internal surface of the Framework should be examined for 
obvious casting nodules, polishing paste, or other debris, which should 
subsequently be removed with a straight - shank round bur. 

The metal framework should be inspected next while seating the framework 
on the master cast. If heavy rubbing against the cast or excessive seating 
pressure is required, the framework should be relieved to achieve smooth 
insertion onto the master cast. Close observation should be given to the full 
seating and adaptation of the major connector, clasps, rest seats, and indirect 

retainers. 


The framework should sit passively on the master cast without wedging or 
impinging on the abutment teeth. If not fully seated, the internal surface ol 
the framework should be painted with a disclosing medium such as 
chloroform and rouge paste, or disclosing wax 

The framework should then be seated on the master cast using firm pressure. 
After removing the framework from the cast, it should be inspected under 
magnification for indication of internal high spots or frictional discrepancies 
as detailed by the disclosing medium. Adjustments are accomplished as 
needed until the metal casting is completely seated. 


B. Clinical procedures - i 

Once the framework is fitted to the master cast, the casting is ready for clinical 

If theimpression technique utilized is predictable and accurate, and the dental 
laboratory technician and the dental laboratory provide high - quality, well 
mad^frameworks' on a consistent basis, it is the judgment of the clinician 
wheto m not to proceed to final fabrication of the completed removable 

If the RPD^completed without verifying the fit of the framework, the risk is 
^difficulty in discerning a fit problem if adjustments are required for both 
the acrylic resin portion on the intaglio surface and the framework. 

4e famework should be inspected usingboth visual and tectile sense during 
seating onto the abutment teeth. Direct seating pressure should be applied to 
the rest seats and major connector only, as pressure applied to tissue - borne 
Venture base areas will cause the denture to pivot and rock. 

Exc^ive force to seat the framework should not be required. The casting 
, 1 , . i - n a smooth manner without binding or catching the 

ebunnemt«lh Once scald, the frameerork should be inspected let complete 
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stability. The casting should fit passively without rocking or teetering. ^ 
major and minor connectors should be checked with magnification for clo^ 
adaptation to the teeth and tissues. 


In addition to the disclosing mediums previously mentioned, disclosing wax 
can be used to ensure there are no interferences causing binding or 
incomplete seating of the casting. 



Common areas to inspect are along guide planes, under rest seats, in the 
shoulder areas of clasps, and on minor connectors. 



justment should continue to be made with high - speed diamond burs, 

« 1 ^ UrS ’ or abrasive stones until the casting is fully seated. If the casting 
sti wi not go into place after several attempts at fitting the framework, a 
ecision should be made to remake the framework. 

A framework that fits the master cast but not the mouth indicates that the 
master cast is inaccurate and a new impression should be made to initiate the 
remake of the framework. 
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Occlusal evaluation 

The framework should then be evaluated for clearance during patient 
articulation. Initially, remove the framework from the patient’s mouth and 
ask him or her to occlude. Analyze the bite closely, and observe whether 
opposing cusps fit into wear facets or if opposing canines fully articulate 
together. 

If open spaces are observed, the framework is elevated in occlusion and 
must be adjusted. When both maxillary and mandibular frameworks are 
being tried, they should be done individually before they are done together. 
Common areas of occlusal interferences are on rest seats, clasp shoulders, 
and minor connectors. Thin articulating marking paper, or disclosing 
wax can be used to discern high spots on the metal frame. Often it is difficult 
to mark and visualize highly polished areas, so a matte finish with micro - 
abrasion may be desired in these occluding areas. Disclosing wax can also 
be easily visualized when used to check occlusion_ 
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Metal calipers should be used routinely after adjustments to ensure at least 
1.5 mm thickness of metal remains along rest seats, clasps, and minor 
connectors. Metal less than 1.5 mm in thickness will likely fracture or 
deform under function and necessitate remake. 

The framework should be adjusted as needed until there is no contact of the 
metal against opposing teeth, prostheses, soft tissues, or metal frameworks. 
The adjusted areas should be repolished as needed. Following these 
adjustments, the patient should report occlusal stability and comfort. Further 
clinical procedures should be continued only after these criteria are strictly 
met. 

Clinical procedures after fitting the framework 
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1. Corrected or altered cast 

This impression procedure is often required when the removable partial 
denture involves long - span distal extensions or long - span anterior 



S> 


2. Maxillomandibular records 

3. Facebow transfer 

4. Interocclusal records 

5. Wax try - in 
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Support for the Distal Extension Denture Base 

S upport- resistance to vertical components of masticatory force in a 
direction toward the basal seat 

All partial dentures have two things in common: 

1- They must be supported by oral structures and 

2- They must be retained against reasonable dislodging forces. 

Support can be classified according to Cradock: 

1. Dental support 

2. Mucosal support 

3. Mixed: dental and mucosal/ mucosal and dental support 

Designing Support 

a- Tooth support : When abutment teeth available at both ends of the 
denture base (bounded saddle). It most commonly obtained by occlusal 
rests. 

b- Mucosa support : (mucoperiosteum covering residual alveolar bone). It 
allows varying degree of displacement. 

The amount of displacement (tissue ward movement) will depend on: 

1- The amount of pressure applied. 

2- The nature of the mucosa (thickness). 

3- Area covered by the denture (the wider the area the less the 
displacement). 

4- Fit of the denture base. 

5- Type of impression (anatomical, functional, or selective pressure). 

c-Tooth-mucosa support: (Bilateral free end saddle). 

Posterior tissue support, and anterior tooth support. 





In the class III PD three components are necessary, support provided by 
the connectors (stabilizing components) and the retainers. An anatomic^ 
impression is the only needed to record the anatomic form of the teeth and 
residual ridge in tooth born RPD. 

♦The distal extensions PD does not have the advantage of total tooth 
supported because one or more bases are extensions covering the residual 
ridge distal to the last abutment, but in this situation, the support comes 
from both the teeth and the underlying ridge tissues rather than from teeth 
alone. 

*This is a composite support, and the prostheses must be fabricated so that 
the resilient support provided by the edentulous ridge is coordinated with 
the more stable support offered by the abutment teeth. 

*The distal extension removable partial denture must depend on the 
residual ridge for some support, stability, and retention. Indirect retention, 

to prevent the denture from lifting away from the residual ridge, should also 
be incorporated in the design. 

In addition provision must be made for three other 
factors: 

1- Best support must be obtained from the resilient tissues that cover the 
edentulous ridges. This is accomplished by the impression technique 
more than by the PD design. The area covered by the pd base is a 
factor in such support. 

2- The method of direct retention must take into account the inevitable 
tissueward movement of distal extension base(s) under the stress of 
mastication and occlusion. Direct retainers must be designed so that 
the occlusal loading will result in the direct transmission of this load to 
the long axis of the abutment teeth. 

3- The PD, with one or more distal extension denture bases, must be 
designed so that movement of the unsupported and unretained end 
away from the tissues will be prevented by indirect retainer. 

The main problems which might occur in tooth-tissue support are: 


1- Mucosa is resilient and displaceable and can lead to unstable 
prostheses. 

2- Difficult to record mucosa at resting and at displaced condition 
simultaneously. 

3- In distal ERPD under function compresses the mucosa and act as 
class I lever thus it cause damaging to the abutment teeth, the 
solution is to record tissue in the functional form so the denture 
not exert additional stress to the abutment teeth. 





Factors infuencinq the support of_a distal extension denture base 

1- Quality ofthe residual ridge. 

2- Extent of residual ridge coverage by the denture base. 

3- Type and accuracy of impression registration. 

4- Accuracy ofdenture base. 

5- Desigri ofthe the partial frame work. 

6- Total occlusal load_ applied. 
















1-Qualitv of the residual ridge for good support . 

> The ideal residual ridge to support a denture base would 
consist of cortical bone that covers relatively dense 
cancellouse bone with abroad rounded crest and high vertical 
slopes, and covered by firm, dense fibrous connective tissue. 

> Buccal self-area (bounded by the external oblique line and 
crest of alveolar ridge) in the lower ridge as primary stress 
bearing area, because it is covered by relatively firm, dense, 
fibrous connective tissue supported by cortical bone, while the 
crest is mostly cancellous not good for support. While in 
maxillary ridge the crest is primary stress bearing area. 

> Slopes of the ridge can resist horizontal forces. 
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Dotted portion outlines cresi of residual ridge, which should be recorded in 
its anatomic form in impression procedures. Similarly, retromolar pads 
should not be displaced by impression. Buccal shelf regions (diagonal lines 
serve as primary support and therefore additional pressures may be placed 
on these regions for vertical support of denture base. Lingual slopes of 
residual ridge tcross-hatched) may furnish some vertical support to 
restoration; nowever, these regions principally resist horizontal rotational 
tendencies of denture base and should be recorded by impression in 
undisplaced form. 

2- Extent of residua! ridge coverage by the denture base. 

The broader the residual ridge coverage the greater the distribution of 
the load, which results in less load per unit area. A denture base should 
cover as much of the residual ridge as possible and be extended the 
maximum amount within the physiological tolerance of the limiting 
border structures or tissue lead to better distribution of load and 
better withstanding of vertical and horizontal forces. 

The longer the edentulous area covered by the denture base, the 
greater the potential lever action on the abutment teeth. 

> Flat ridge will provide good support, poor stability. 

> Sharp spiny ridge will provide poor support, poor to fair 
stability. 

> Displaceable tissue on ridge will provide poor support and poor 
stability. 


The DERPD derives its support from the residual ridge with its fibrous 
connective tissue covering. The length and contour of residual ridge 
significantly influence the amount of available support and stability 
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Comparison of two removable partial dentures for 
same patient. A, A distal extension base that is 
adequately extended, as it covers both the buccal 
shelf and retromolar pad. B, Underextension of this 
base results in less support to the prosthesis from 
the residual ridge, which can cause increased 
instability of the prosthesis. 

3-Type and[ accuracy of impression registration. 

The residual ridge may be said to have two forms: 

1- The anatomic form: The anatomic form is the surface contour 
of the ridge when it is not supporting an occlusal load. The 
anatomic form and the relationship of the remaining teeth in 
the dental arches, as well as the surrounding soft tissue, must 
be recorded accurately so that the denture will not exert 
pressure on those structures. 


2- The functional form of the residual ridge is the surface contour 
of the ridge when it is supporting a functional load. The support 
form of the soft tissues underlying the DE base of the PD should 
be recorded so that firm areas are used as primary stress¬ 
bearing areas and readily displaceable tissues are not over 





loaded, only in this way can maximum support of the PD base 
be obtained. 

*McLean and others recognized the need to record the tissue 
that supports a distal extension removable partial denture base 
in its functional form, or supporting state, and then relate them 
to the remainder of the arch by means of a secondary 
impression. This was called a functional impression because it 
recorded the ridge relation under simulated function. 

Many of the requirements and advantages that are associated 
with the distributed stress denture apply equally well to the 
functionally or physiologically based denture. Some of these 
requirements are: 

(1) Positive occlusal rests; (2) an all-rigid, nonflexible framework; (3) 
indirect retainers to acid stability; and (4) well-adapted, broad 
coverage bases. 



Comparison of anatomic and functional ridge forms. 
A, Original mandibular cast showing left residual 
ridge area recorded in its anatomic form. Buccal 
shelf region is outlined. B, Same cast after left 
residual ridge area has been repoured to its 




functional form as recorded by secondary 
impression. 


accuracy of denture base. 

• Distal extension base is enhanced by intimacy of contact of the 
tissue surface of the base and the tissue that covers the residual 
ridge. The tissue surface of the denture base must optimally rep¬ 
resent a true negative of the basal seat regions of the master cast. 

• In addition, the denture base must be related to the removable 
partial denture framework in the same manner as the basal seat 
tissue was related to the abutment teeth when the impression was 
made. Every precaution must be taken to ensure this relationship 
when the altered cast technique of making a master cast is used. 

Design of the the partial frame work. 

Some rotation movement of a distal extension base at the distal 
abutment is inevitable under functional loading. 

The greatest movement takes place at the most posterior extent 

of the denture base, the retromolar pad region of the mandibular 

residual ridge and the tuberosity region of the maxillary residual 

ridge therefore are subjected to the greatest movement of the 
denture base 

use of more anterior or mesial rest is suggested as it allow vertical 
ridge loading. 

Permit greater ridge area for support, transfer stress to anterior 
abutment. 

Incorporation of indirect retainer. 

incorporation of RPI system in free end suddle which make stress 
release. 





Atypical framework for restoring a unilaterally shortened maxillary arch. 
A maximally extended denture base combined with a wide palatal strap 
helps resist rotation. 



Occlusal rest is placed on mesioocclusal surface of left mandibular first 
premolar, which will move point of rotation anterior to conventionally 
placed disto-occlusal rest if contact of proximal minor connector on distal 
guiding p ane is designed to release under function. Occlusal rest is 
connected to lingua bar by minor connector, which contacts small 
mesiolingual prepared guiding plane. 


6. Total ocdusaj load applied. 

• Patients with distal extension removable partial dentures generally 
orient the food bolus over natural teeth rather than prosthetic 
teeth, because of: 1-) the more stable nature of the natural den¬ 
tition. 2-) The proprioceptive feedback they provide for chewing. 






and 3-) the possible nociceptive feedback from the support,„ 
mucosa. 

This has an effect on the direction and magnitude of the occlusal 
load to the removable partial denture, and thus on the load 
transferred to the abutments. 

• The support from the residual ridge should be optimized and 
shared appropriately with the remaining natural dentition. 

• The number of artificial teeth, the width of their occlusal surfaces, 
and their occlusal efficiency influence the total occlusal load 
applied to the removable partial denture. 

• The reduction of the size of the occlusal table reduces the vertical 
and horizontal forces that act on the removable partial dentures 
and lessens the stress on the abutment teeth and supporting 
tissue. 



Figure 16-6 If rotation of distal extension base occurs around nearest rest; as rest is moved 
anteriorly, more of residual ridge will be used to resist rotation. Compare vertical arcs of 
long-dash broken line with arcs of solid line. See also Figure 10-4.) 


• ANATOMIC FORM IMPRESSION 

* The anatomic form impression is a one-stage impression method 
using an elastic impression material that will produce a cast that does 
not represent a functional relationship between the various supporting 
structures of the partially edentulous mouth. It will only represent the 
hard and soft tissue at rest. 












* With the removable partial denture in position in the dental arch, the 
occlusal rest(s) will fit the rest seat(s) of the abutment teeth, whereas 
the denture base(s) will fit the surface of the mucosa at rest. 

* When a masticatory load is applied to the extension base(s) with a 
food bolus, the rest(s) will act as a definite stop, which will limit the part 
of the base near the abutment tooth from transmitting the load to the 
underlying anatomic structures. 

* The distal end of the base(s) that is able to move more freely, however, 
will transmit more of the masticatory load to the underlying extension 
base tissue and will transmit more torque to the abutment teeth 
through the rigid removable partial denture framework. 

* A removable partial denture fabricated from a one-stage impression, 
which only records the anatomic form of basal seat tissue, places more 
of the masticatory load on the abutment teeth and that part of the bone 
that underlies the distal end of the extension base. 

METHODS FOR OBTAINING FUNCTIONAL SUPPORT FOR THE DISTAL 
EXTENSION BASE 

The objective of any functional impression technique is to provide 
maximum support for the removable partial denture bases. 

• This allows for the maintenance of occlusal contact between 
both natural and artificial dentition. 

• Minimum movement of the base, which would create 
leverage on the abutment teeth. 

• Some tissueward movement of the distal extension base is 
unpreventable and dependent on the six factors listed 
previously, it can be minimized by providing the best 
possible support for the denture base. 

• No single impression material can record both the anatomic form 
of the teeth and tissue in the dental arch and, at the same time. 




he functional Form of the residual ridge. Therefore son* 
condary or corrected impression method must be used. 
Methods for obtaining functional support for either should satisfy 
the two requirements for providing adequate support to the distal 
extension removable partial denture base. These are (1) that it 
records and relates the supporting soft tissue under some loading 
and (2) that it distributes the load over as large an area as possible. 
Selective Tissue Placement Impression Method 
Soft tissue that covers basal seat areas may be placed, displaced, 
or recorded in their resting or anatomical form. Placed and 
displaced tissue differs in the degree of alteration from their 
resting form and in their physiological reaction to the amount of 
displacement. For example, the palatal tissue in the vicinity of the 
vibrating line can be slightly displaced to develop a posterior palatal 
sealforthe maxillary complete denture and will remain in a healthy 
state for extended periods. On the other hand, this tissue develops 
an immediate inflammatory response when it has been overly 
displaced in developing the posterior palatal seal. 

Oral tissues that have been overly displaced or distorted attempt 
to regain their anatomic form. When they are not permitted to do 
this by the denture bases, the tissues become inflamed and their 
physiological functions become impaired, accompanied by bone 
resorption. Tissues that are minimally displaced (placed) by 
impression procedures for definitive border control respond 
favorably to the additional pressures placed on them by the 
resultant denture bases if these pressures are intermittent rather 
than continuous. 

The selective tissue placement impression method is based on 
these clinical observations: 

• The histological nature of tissue that covers the residual alveolar 
bone. 

* The nature of the residual ridge bone. 



* And its positional relationship to die direction of stresses that will 
be placed on it. 

It is further believed that by use of specially designed individual 
trays for impressions, denture bases can be developed that will use 
those portions of the residual ridge that can withstand additional 
stress and at the same time relieve the tissue of the residual ridge 
that cannot withstand functional loading and remain healthy. 




Lgwsgged handpiece-- these handpiece have atypical free running speed range from 500 
to 15,000 rpm (revolution per minute). 

Low speed contra - angle handpiece, with round bur rotating slowly, are used for 
removal of carious dentin. Also low speed handpiece may be used with different bur 
shapes to finish the prepared cavity (e.g. rounding of sharp edges, or flatting of the floor), 
and used in finishing and polishing of restorations Fig (15 A). 


High speed handpiece: - have a free running speed above 160,000 rpm and some have 
speed up to 500,000 rpm. 

High speed techniques are generally preferred for cutting enamel and dentin. 
Penetration through enamel and extension of the cavities outline are more efficient at 
high speed. Small diameter burs should be used in the high speed handpiece. High speed 
generates considerable heat during cutting, even with small diameter burs and should be 
used with water coolant and high efficiency evacuation Fig (15 B). 


A 


B 




Fig. (15) straight and 
contra-angle handpieces,A 
low speed, B high speed 
handpiece. 


irs.‘- . with different speed of rotation to 

gr0U p of instruments that can nun ^ ^ ^ either catting , 

■form different types of wot . 

•asive, finishing or polishing. materials, which may be stamless 

„ '- £ Z 

A Fach bur consist oi u the rotation motion trom 

*’■ CarbWe 01 diam ° n that * in to the handpiece, acceps epartoft he 

is the part that inside the handpiece head. 

Apiece, and which the bur is 







4 th year Lect Prosthodontics Dr. Mohammed M A 

Occlusal Relationship for Removable Partial Denture 
And Recording Jaw Relationship of RPD 


The fourth phase in the treatment of patients with removable partial 
dentures is the establishment of a functional and harmonious occlusion. 
Occlusal harmony between a removable partial denture and the remaining 
natural teeth is a major factor in the preservation of the health of their 
surrounding structures. 

In removable partial dentures, occlusal stresses can be transmitted directly 
to the abutment teeth and other supporting structures because of the 
attachment of the removable partial denture to the abutment teeth. 

Failure to provide and maintain adequate occlusion on the removable 
partial denture is primarily a result of: 

1. Lack of support for the denture base, 

2. The fallacy of establishing occlusion to a single static jaw relation 
record. 

3. An unacceptable occlusal plane. 


In establishing occlusion on a removable partial denture, the influence of 
the remaining natural teeth is usually such that the occlusal forms of the 
teeth on the removable partial denture must be made to conform to an 
already established occlusal pattern. Occlusal adjustment or restoration 
may have altered this pattern. However, the pattern present at the time the 

removable partial denture is made dictates the occlusion on the removable 
partial denture. 

In order to successfully build an artificial occlusion that will fulfil the needs 

of the patient, the needs must be determined during the diagnostic phase of 
treatment. 

Objective in RPD occlusion is harmony between natural and artificial 
dentition. Stable RPD will cause fewer undesirable changes in its 

supporting structures. Occlusion is one of the most important factors in 
developing a stable RPD. 

The establishment of satisfactory occlusion for RPD should include:- 

1. Analysis of the existing occlusion. 


2 Correction of the existing occlusal disharmony. 

3 Recording of centric relation or an adjusted centric occlusion. 

4 Harmonizing of eccentric jaw movements for a functional eccentric 
occlusion. 

5 . Correction of occlusal discrepancies created by the fit of the 
framework and during processing of the removable partial denture. 

Desirable occlusal contact relationships for various RPD: 

The following occlusal arrangements are recommended to develop a 
harmonious occlusal relationship among removable partial dentures and to 
enhance stability of the removable partial dentures: 

1. Simultaneous bilateral contacts of opposing posterior teeth must 
occur in centric occlusion. 

2. Occlusion for tooth-supported removable partial dentures may be 
arranged similar to the occlusion seen in a harmonious natural 
dentition, since stability of such removable partial dentures results 
from the effect of the direct retainers at both ends of the denture base 

3. Bilateral balanced occlusion in eccentric positions should be 
formulated when a maxillary complete denture opposes the 
removable partial denture. This is accomplished primarily to 
promote the stability of the complete denture. However, 
simultaneous contacts in a protrusive relationship do not receive 
priority over appearance, phonetics, and/or a favorable occlusal 
plane. 

4. Working side contacts should be obtained for the mandibular distal 
extension denture. These contacts should occur simultaneously with 
working side contacts of the natural teeth to distribute the stress over 
the greatest possible area. Masticatory function of the denture is 
improved by such an arrangement. 

5. Simultaneous working and balancing contacts should be formulated 
for the maxillary bilateral distal extension removable partial denture 
whenever possible. Such an arrangement will compensate in part for 
the unfavorable position the maxillary artificial teeth must occupy 
in relation to the residual ridge, which is usually lateral to the crest 
of the ridge. Working side contacts can be obtained without resorting 
to excessively steep cuspal inclinations. 

6. Only working contacts need to be formulated for either the maxi ary 



or mandibular unilateral distal extension removable partial denture. 
Balancing side contacts would not enhance the stability of the 
denture because it is entirely tooth supported by the framework on 
the balancing side. 

7. In the Kennedy Class IV removable partial denture configuration, 
contact of opposing anterior teeth in the planned intercuspal position 
is desired to prevent a continuous eruption of the opposing natural 
incisors, unless they are otherwise prevented from extrusion by 
means of a lingual plate, auxiliary bar, or by splinting. Contact of 
the opposing anterior teeth in eccentric positions can be developed 
to enhance incisive function but should be arranged to permit bal¬ 
anced occlusion without excursive interferences. 

8. Balanced contact of opposing posterior teeth in a straightforward 
protrusive relationship and functional excursive positions is desired 
only when an opposing complete denture or bilateral distal 
extension maxillary removable partial denture is placed. 

9. Artificial posterior teeth should not be arranged farther distally than 
the beginning of a sharp upward incline of the mandibular residual 
ridge or over the retromolar pad. To do so would have the effect of 
shunting the denture anteriorly. 

A harmonious relationship of opposing occlusal and incisal surfaces 
alone is not adequate to ensure stability of distal extension 
removable partial dentures. In addition, the relationship of the teeth 
to the residual ridges must be considered. 

Bilateral eccentric contact of the mandibular distal extension 
removable partial denture need not be formulated to stabilize the 
denture. The buccal cusps, however, must be favorably placed to 
direct stress toward the buccal shelf, which is the primary support 
area in the mandibular arch. In such positions the denture is not 
subjected to excessive tilting forces. 

Occlusion in RPD’s (Requirements): 

1. Whatever is the treatment of choice, it must be capable of function 
within the pattern of the patient’s own functional requirements. 

2. The combined occlusal patterns of natural and artificial teeth must 
be adjusted to function harmonically with other parts of the 
masticatory system. 
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3. When posterior teeth of one jaw are brought into contact with th ' * 

antagonists in centric occlusion, they should touch simultaneous! T 
with no deflective occlusal contacts, 1 

4. Opposing, contacting teeth should glide freely and without cuspal 
interference throughout the functional range of occlusal movement. 

5. Attempts to create artificial occlusal surfaces should be preceded by 
the elimination of any occlusal discrepancies in the natural teeth. 

6 . Artificial posterior teeth should be smaller bucco-lingualy than the 
natural teeth which they replace. 

7. Artificial teeth should be arranged so the tongue will not be inhibited 
nor will the shape of the palatal vault be substantially altered. 

8. The horizontal jaw position to which the RPD’s will be constructed- 
centric relation or centric occlusion, when these factors do not 
coincide in the remaining natural teeth - is an important decision 
which must be made prior to the construction of the restorations. 

Methods for establishing occlusal relationship 

a) Direct apposition of cast. 

b) Interocclusal records with posterior teeth remaining. 

c) Occlusal relations using occlusion rims on record base. 

d) Jaw relations records made entirely on occlusion rims. 

e) Establishing occlusion by the recording of occlusal pathways. 

Five methods of establishing occlusal relationships for RPDs, vary from 
simple apposition of opposing casts by occluding sufficient remaining 
natural teeth to the recording of jaw relations (vertical and horizontal) in 
the same manner as for completely edentulous patient. It is necessary that 
the use of face-bow for mounting of maxillary cast in relation to the 
condylar axis of articulating instrument are acceptable for a RPD when 

needed. 

The horizontal jaw relation (planned intercuspal position or centric 
relation) in which the restoration is to be fabricated should have been 
determined during diagnosis and treatment planning. 

Recording. Jaw Relationships for RPD 

For the purpose of jaw relationships and their registration partially 
dentate patients can be divided into two categories:- 

1. Patients without an occlusal stop to indicate the correct intercuspal 
position or vertical dimension of occlusion. 
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2. Patients with occlusal contact in the intercuspal position. 



A. Direct apposition of casts 

The tirst method is used when sufficient opposing teeth remain in contact 
to make the existing jaw relationship obvious, or when only a few teeth are 
to be replaced on short denture bases and no evidence of occlusal 
abnormalities is found. With this method, opposing casts may be occluded 
by hand. The occluded casts should be held in apposition with rigid 
supports attached with sticky wax to the bases of the casts until they are 
securely mounted in the articulator. 


B. Interocclusal records with posterior teeth remaining 

A second method, which is a modification of the first, is used when 
sufficient natural teeth remain to support the removable partial denture 
(Kennedy Class III or IV) but the relation of opposing natural teeth does 
not permit the occluding of casts by hand. In such situations, jaw relations 
must be established as for fixed restorations with some type of 
interocclusal record. 

The least accurate of these methods is the interocclusal wax record. The 
bulk, consistency, and accuracy of the wax will influence the successful 
recording of centric relation. Therefore a definite procedure for making 
interocclusal wax records is given as follows: 

A uniformly softened, metal-reinforced wafer of baseplate or set-up wax is 
placed between the teeth, and the patient is guided to close in centric 
relation. The wax then is removed and immediately chilled thoroughly in 
room-temperature water. It should be replaced a second time to correct the 
distortion that results from chilling and then again chilled after removal. 
Any excess wax is removed, in these cases a contact between upper and 
lower natural teeth occurs at acceptable vertical dimension. 

A wax record can be further corrected with a freely flowing occlusal 
registration material, such as a metallic oxide paste, which is used as the 
final recording medium. The occlusal registration material then is mixed 
and applied to both sides of the metal-reinforced wax record. It is quickly 
placed, and the patient is assisted to close into centric relation, which will 
be guided by the previous wax record. After the occlusal registration 





1. Uniformity of consistency. 

2. Ease of displacement on closure 


4. Dimensional stability. 


3. Accuracy of occlusal surface reproduction. 



closure, if it is made before the material sets. 

Reduced likelihood of distortion during mounting procedures. 


C. Occlusal relations using occlusion rims on record base: 
Indications 

1. When one or more distal extension areas are present. 

2 . When a tooth- supported edentulous space is large. 

3. When opposing teeth do not meet. 

In these instances occlusion rims on accurate bases are used where the 
occlusal surface of a rim opposes standing teeth, a layer of modelling wax 
approximately 2mm depth is added to occlusal surface of the rim, and the 
wax is thoroughly softened by using a hot wax knife. The rim is seated in 
the mouth and the mandible guided carefully into closure until maximal 
intercuspal contact for natural teeth occurs. 



D. Jaw relation records made entirely on occlusion rims 
Indications:- 

1. When an opposing maxillary complete denture is to be made 
concurrently with a mandibular removable partial denture. 

2. Used in those rare situation in which the few remaining teeth do not 
occlude and will not influence eccentric jaw movements. 

3. When either arch has only anterior teeth present. 



In any of these situations, jaw relation records are made entirely on 
occlusion rims. The occlusion rims must be supported by accurate jaw 
relation record bases. Here, the choice of method for recording jaw 
relations is much the same as that for complete dentures. Either some direct 
inter- occlusal method or a stylus tracing may be used. As with complete 
denture fabrication, the use of a face bow, the choice of articulator, the 
choice of method for recording jaw relations, and the use of eccentric 
positional records are optional, based on the training, ability, and desires 


Summary of desirable contacts relationship for various RPD 





Arch to Be Treated with RPD 


Opposing Arch Occlusion Kccommendaiion'.De;auk> 3: 


Kennedy Class I tbilateral distal extension) 

or Class H Hunilateral distal extension) 
Kennedy Class I 

Mandibular Kennedy Class. I or II 
Maxillary Kennedy Class I 
Maxillary' Kennedy Class II 
Kennedy Class Hi (tooth borne; 

Kennedy Class III 
Kennedy Class IV 
Kennedy Class IV 'short span; 

Kennedy Class IV 'long span) 


Complete denture 

Kennedy Gass I RPD 
Natural or restored dentition 
Natural or restored dentition 
Natural or restored dentition 
i Complete denture 
Natural or restored dentition 
. Complete denture 
Natural or restored dentition 
Natural or restored dentition 


Full (working, non-working protrusive} 

. balanced occlusion 

Working, non-working balanced occlusion 

Working balanced occlusion 

Working, non-working balanced occlusion 

Working balanced occlusion T- 

Full balanced occlusion ; _ TV : : 

. Anterior/canine guidance 
Full balanced occlusion 
Anterioi/canine guidance ‘ 

Protrjsive balanced occlusion oriull 
balanced occlusion 
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E. Establishing Occlusion by the Recording of Occlusal Pathways 

The fifth method of establishing occlusion on the removable partial denture 
is the registration of occlusal path- ways and the use of an occluding 
template rather than a cast of the opposing arch. When a static jaw relation 
record is used, with or without eccentric articulatory movements ‘the 
prosthetically supplied teeth are arranged to occlude according to a specific 
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concept of occlusion. On the other hand, when a functional occlusal 
is used, the teeth are modified to accept every recorded eccentric 
movement. These movements are made more complicated by the influence 
of the remaining natural teeth. In the partially edentulous arch in which 
RPD is to be fabricated, a hard inlay wax is placed over the stable denture 
base and patient is asked to carry out all extremes of mandibular 
movement. Inform the patient that the occlusion rim must be worn for 24 
hours or longer. It should be worn constantly 1 including at nighttime, 
except for removal during meals. With wearing and biting into a hard wax 
occlusion rim, a record is made of all extremes of jaw movement. 

Advantages of functionally generated pathways 

1. Harmonious occlusion. 

2. No recording of complex mandibular movement required. 

3. Recovery of lost vertical dimension of occlusion. 

4. Errors in occlusion are minimized. 

5. Eliminate the need of complex articulator (simple hinge articulator 
is enough). 



(Functional pathways and uses occluding template rather than a cast of 
opposing arch for teeth arrangement). 

Interocclusal records 

An interocclusal record or occlusal registration is usually necessary to 
orient the maxillary and mandibular diagnostic or master casts to each other 
properly. 

Three widely separated tripod points of occlusal contact are necessary to 
relate the two casts accurately. These contact points may be tooth-to-tooth 
or tooth-to-interocclusal recording material. A stable orientation of the 
opposing casts may exist if sufficient teeth remain, and in these patients no 
interocclusal relation recording is necessary. It is suggested, however, that 
orientation lines be drawn on the casts to guarantee proper cast alignment 





m the future. An interocclusal recording will be necessary if insufficient 
teeth remain to allow a stable cast-to-cast relationship. Some mention must 
be made of the ndge on which the record bases are formed. If the prosthesis 
is to be tooth supported or if a distal extension base is to be made on the 
anatomic ridge form, the bases will be made to fit that form of the residual 
ridge. But if a distal extension base is to be supported by the functional 
form of the residual ridge, it is necessary that the recording of jaw relations 
be deferred until the master cast has been corrected to that functional form. 

When a recording is necessary, a record base, occlusion rim, and occlusal 
recording material are needed to make the recording accurately. It has been 
suggested that the record base be fabricated using auto-polymerizing 
acrylic resin, although they often are fabricated of light polymerized resin. 
The record base must be made on the cast to be attached to the articulator. 
The occlusion rims most often are made using hard baseplate wax. 

Excellent occlusal recording materials include: 

1 - zinc oxide eugenol impression material, 

2- plaster impression material, 

3- modeling compound, 

4- polyether, 

5- Polyvinyl siloxane. 

6- Wax records made in edentulous areas with or without the support 
of record bases may not be sufficiently stable to be acceptable. 

The interocclusal recording is most often made after fabrication of the 
removable partial denture framework. Following the fitting of the 
framework and the making of a corrected cast impression (if indicated), the 
record base is fabricated on the edentulous areas of the framework/master 
cast. Occlusion rims are added, and an occlusal recording material is used 
to make the record. The cast is oriented to the opposing cast with the 
recording, and desired denture teeth are selected. This fabrication is 
followed by a trial insertion appointment. 
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(This may be at the fourth visit or according to clinical requirements). 

This is the last stage at which modifications can be made before the wax is 
replaced by acrylic. A careful routine must be followed to prevent any 
mistakes continuing through to the finished dentures. The replacement of 
anterior teeth often represents an important event in the life of an 

individual. 

Although many patients identify improved function as the primary reason 
for seeking treatment, a sense of esthetics always remains. A patient may 
be dissatisfied with a prosthesis even if it meets all functional and biologic 
requirements. Therefore, if anterior teeth are to be replaced, an esthetic try- 
in is essential. A try-in appointment allows the patient to view the 
prosthesis and provide feedback. This appointment also allows the 
practitioner to evaluate the esthetic and phonetic characteristics of the 
prosthesis and to make appropriate changes in the arrangement of teeth. 

An additional indication for the appointment is to verify the accuracy of 
jaw relation records made during the previous appointment. If there is any 
doubt regarding the accuracy of the articulator mounting, a try-in 
appointment should be scheduled. 

The trial dentures should firstly be examined on the mounted casts in 
respect of:- 

1. Adaptation of partial dentures on the casts. 

2. Occlusion 

3. Position of artificial teeth with regard to adjacent natural ones. 

4. The arrangement of anterior teeth. 

5. Extension and contouring of wax flanges. 

Tn the mouth the trial dentures should be examined in respect of:- 

1. Adaptation of the dentures. Comfort, and function of the appliance. 

2. Vertical dimension including the vertical dimension of occlusion 
and rest. 

3. Occlusion, check centric jaw relation and centric occlusion. Prove 
the centric record and take new occlusal registration. 

4. Evaluate the shade, mold, and arrangement of the teeth. (Esthetic 

and phonetic). 

5. Appearance. Modify positions of teeth and incisal edges of anterior 
teeth to achieve a pleasing result. 





6. Ask for patient's comments on appearance. Show the patient 
dentures in the mirror and ensure that they are satisfied. ^ 

7. Note any changes on the laboratory prescription. 

Fsthetic try-in 

The patient should be seated in a treatment room that provides a quiet, 
relaxed atmosphere. This helps to alleviate the tension that may develop as 
the patient views the tooth arrangement for the first time. 

The dentist should evaluate the positions of anterior teeth and assess lip 
support. There is a tendency to position the artificial teeth lingual to the 
positions occupied by the natural teeth. If anterior teeth have been missing 
for 6 months or more, the patient may report a sensation of abnormal 
fullness at the upper lip. A short period of accommodation usually will 
eliminate this problem. 

A. Teeth length: 

Tooth length should be carefully evaluated. If all anterior teeth are being 
replaced and the upper lip is of normal length, the edges of the central 
incisors should be visible when the lip is relaxed. When the lip is drawn 
upward (e.g., in an exaggerated smile), the gingival contours of the denture 
base should be minimally evident. 

B. Short space: 

If an anterior edentulous space has been decreased by drifting of the teeth, 
a decreased number of teeth should not be placed. This technique usually 
results in an abnormal appearance. Instead, attempts should be made to 
rotate or overlap the denture teeth in order to achieve an acceptable esthetic 

result. 


C. Large space: 

If the anterior edentulous space is relatively large, diastemata may be 
incorporated into the tooth arrangement. If this is to be accomplished, the 
natient should be informed of potential difficulties associated with 
interdental spacing. Spacing complicates oral hygiene procedures 
increases the likelihood of food impaction, and may create difficulties with 

phonetics. 

D Overlap of the anterior teeth. 

Attention should be paid to the horizontal and vertical overlap of the 
anterior teeth. If some natural anterior teeth remain, the overlap should be 
duplicated. If no natural teeth remain, care should be taken o avoi 
excessive vertical overlap without accompanying honzontal o e p. 





could result in the application of undesirable forces to the artificial teeth 
and associated soft tissues. 

E. Vertical alignment of the teeth: 

Vertical alignment of the teeth also should be evaluated. A slight deviation 
from the vertical can produce an acceptable esthetic result, but a significant 
deviation can create esthetic difficulties. The practitioner should pay 
particular attention to the maxillary midline. This midline must be 
examined for its vertical alignment and for its midface position. Any error 
in the position of the maxillary midline can be extremely distracting. 

F. Tooth shade: 

Verification of tooth shade should be accomplished during the evaluation 
process. The presence of natural teeth makes shade selection and patient 
acceptance a critical component of removable partial denture therapy. To 
ensure selection of an appropriate shade, the prosthesis should be viewed 
using a variety of light sources (e.g., natural, fluorescent, and 

incandescent). 

Tooth position: The positioning of any posterior is compare with the 
position of the remaining natural teeth. 



The arrangement of the anterior should be harmonize with the abutment. 
The appearance may need to be modified, if incisal wear is present on 
the natural teeth it should be simulated on the denture. 



The shade, mould and arrangement of the artificial teeth should harmonize 
with the natural teeth. The incisal edges of the natural anterior teeth tend 
to follow the curve formed by the lower lip when smiling. Reproduction of 
this relationship when positioning artificial anterior teeth can contribute 
significantly to a pleasing appearance. 







(The incisal edges of the natural anterior teeth tend 
to follow the curve formed by the lower lip when 
smiling). 



Denture base consideration 

A. Wax flanges should be of a thickness and extension corresponding to 
the amount of bone resorption in the area so that they only replace the tissue 
that has been lost, restoring the former contour of the alveolar ridge. Mesial 
and distal borders should be thin so that the flange blends with the adjacent 
mucosa, thus avoiding food trapping and promoting patient comfort. 



B. If the path of insertion and withdrawal permits, the lateral borders of 
any anterior flange should be thinned and should terminate over the 
convexities produced by the roots of the abutment teeth. This arrangement 
should also permit the labial flange to restore the papilla of the abutment 
tooth next to the edentulous space. The positioning and contour of papillae 
and gingival margins around the artificial teeth should harmonise with 
those of the adjacent natural teeth. 








C. A common error, which creates a poor appearance, is to place the gum 
margin of the artificial maxillary premolars at a lower level than that of the 
adjacent natural teeth. This may be overcome by careful waxing up and by 
the selection of an artificial tooth of appropriate crown length. 




D. The borders of mucosa, or partially mucosa-supported saddles, should 
extend to the full depth of the sulci recorded on the cast. This is so that the 
occlusal forces may be distributed as widely as possible and so that the 
adjacent musculature may be utilized to reinforce the retention and stability 
of the prosthesis. 



E. If the chosen path of insertion and withdrawal for the denture does not 
eliminate undercuts on the labial or buccal sides of the ridge, the flanges 
should be thinned as they pass over the survey line and end approximately 
1mm beyond it. 



The patient should stand several feet from a wall mirror to examine the 
teeth critically. The use of a hand mirror should be discouraged because 
the patient’s attention will be focused on individual teeth and not on the 











overall effect of the prosthesis. The patient’s remarks should be noted 
required changes should be made. Arrival at mutual acceptance by ^ 
patient and dentist frequently demands a high level of communicative ski\\ 
combined with psychological insight. 


Phonetics evaluation 


Although wearing a new prosthesis will likely require some speech 
adaptation, it is wise to perform a speech evaluation when multiple anterior 
teeth will be replaced. As fricative ( “ f ” and “ v ” ) sounds are made by 
the patient, the maxillary incisors touch the wet - dry line of the lower lip. 
As the patient makes the “ s ” sound, the maxillary and mandibular incisors 
should just miss contact (less than 1 mm is ideal). However, in some 
instances, patients are able to provide the proper air escape at slightly 
greater distances. These patients are generally skeletal Class II patients. 


(Maxillary incisors contact wet - dry 
line of lower lip when making the “ f 
” sound). 



(In making the “ s ” sound, the 
maxillary and mandibular incisors 
are out of direct incisal contact, with 
generally less than 1 mm of space 
between incisal edges). 







Verification of Jaw Relation 

The jaw relation only needs to be verified in limited instances: 

1. If problems were encountered during jaw relation procedures and 
there is any doubt regarding the accuracy of the articulator 
mounting. 

2. If the partial denture is opposed by a complete denture. 

3. If all posterior teeth in both arches are being replaced. 

4. If there are no opposing natural teeth in contact and verification, of 
the occlusal vertical dimension is necessary. 

A dentist should never complete a prosthesis without confidence in the 
accuracy of the jaw relation records and the articulator mounting. A 
considerable amount of unnecessary work can be avoided if the practitioner 
pays close attention to detail throughout these procedures. To ensure 
accuracy, it is essential that the practitioner evaluate the mounting using 
additional jaw relation records . As a result, the importance of a face-bow 
transfer becomes particularly evident at this stage of treatment. For a 
mounting to accept additional jaw relation records, the arc of rotation for 
the articulator must be the same as the arc of rotation for the patient’s 
mandible. 

Making a polyvinvlsiloxane verification record 

The patient is instructed to open the mouth moderately. The fingers of one 
hand are positioned to permit visualization of the dental arches . The 
polyvinylsiloxane registration material is mixed and introduced into the 
patient’s mouth . The operator’s remaining hand is then positioned on the 
facial surfaces of the mandibular anterior teeth, and the patient is guided 
into the prescribed closure . This position is maintained until the 
polyvinylsiloxane material has reached a suitable consistency. 

When the recording medium has set, the patient is instructed to open the 
mouth. The record and removable partial denture (or dentures) are removed 
from the oral cavity. The record is carefully examined to determine its 
acceptability. There should be no signs of penetration through the record. 
If the record is acceptable, it is properly trimmed using a surgical scalpel. 





Polyvfnylsfloxane is expressed onto the mandibular occlusal SUr1ar 



The operator's dominant hand is properly 
positioned and used to guide mandibular closure. 



Choice of tooth materials 

Acrylic resin pontics are the teeth of choice for most patients. Current cross 
- linked polymers resist abrasion and are compatible with opposing 
occlusal surfaces of enamel or metal. However, if the RPD pontics oppose 
porcelain restorations, consideration should be given to more wear - 
resistant materials such as metal occlusal surfaces or porcelain denture 
teeth. Since porcelain teeth are attached to the denture base by mechanical 
retention, they require additional interocclusal space when compared to 
acrylic resin denture teeth, which have the ability to bond to the denture 
base. Some patients also report unnatural sounds — for example, 
“clacking” — when porcelain denture teeth oppose each other. Other, 
recommend that custom glass ceramic occlusal surfaces be fabricated and 
cemented to prepared acrylic resin denture teeth in order to reduce the wear 
caused by opposing ceramic occlusal surfaces. 
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INITIAL PLACEMENT, ADJUSTMENT, AND SERVICING OF 
THE REMOVABLE PARTIAL DENTURE 


The sequences of producing a biologically acceptable prosthetic 
restoration are according to the following: 


1. Final inspection of the prosthesis before insertion 

2. Verifying the removable partial denture (RPD) framework fit. 

3. Assessment of acrylic resin denture base adaptation. 

4. Assessment of peripheral extension of the denture 
base. 

5. Evaluating occlusion. 

6. Adjusting retentive clasp assembly, if needed. 

7. Providing instructions for the patient in the use and care of the 
prosthesis. 


Final inspection of the prosthesis: 

Prior to the insertion appointment, the dentist should check and 
adjust the following: 

1. Nodules of acrylic resin on the tissue surface of the prosthesis: 

The simplest way to locate these nodules is to run a finger over the 
intaglio surface (tissue side) of the prosthesis. Once identified and 
marked, the nodules can then be removed with a small, acrylic bur 
mounted in a slow - speed hand piece. When the nodules have been 
removed, do not polish the intaglio (tissue) surface; leave the surface 
finish as processed against the master cast. 

2. Surface and internal porosity in the acrylic resin reduces both 
the quality and ultimate strength of the completed RPD. A porous 
surface will be difficult to keep free of dental plaque. A rebase of 
the RPD is recommended. 

3. Examine denture teeth for fractures that may have occurred 
during the processing or finishing procedures. Replace fractured teeth 
before the RPD is inserted. 

4. Evaluate the denture tooth - acrylic resin junction. If the junction of 
the denture tooth and acrylic resin denture base is improperly 
contoured and finished after processing, any crevices left in this area 
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wi ecome a potential site of food entrapment or staining. 

0 , X 1 ^ met J le acryhc resin/metal framework junction. The junction 
shou d be a butt (90°) joint with no overlap of the acrylic resin onto 
metal framework. All acrylic resin flash should be removed so there f 
a smooth, continuous exactly duplicate the borders recorded in the 
transition between the two materials. 


6. Finally, inspect the finish and polish of the RPD. A poorly finished 
and -polished prosthesis may unfavorably affect the patient's attitude 
toward the dentist and diminish patient - dentist rapport. The polished 
surface contours should have a smooth, high luster appearance without 
surface defects; that is a new appearance. 


Store the RPD until the insertion appointment in a plastic bag partly 
filled with mouthwash. This will keep the prosthesis moist to prevent 
dehydration and possible distortion of the acrylic resin base until the 
prosthesis is inserted. 


Seating of the RPD framework: 

It is highly recommended to fit the cast metal framework intraorally 
before the insertion appointment. Regardless, the completed RPD 
should be carefully inserted into position on the abutment teeth. If 
there is considerable resistance to seating, stop and check for the 
following problems: 

1. Clasp assemblies or other components of the framework may have 
been bent or distorted. 

2. Acrylic resin may have been cured into undercuts adjacent to 
the abutment teeth, preventing the uniform seating of the prosthesis. 

3. A layer of acrylic resin flash may be covering part of the metal 
casting. 

Remove the acrylic resin before attempting to seat the RPD. A 
sharp dental explorer or dental floss can be used to check for the 
complete .seating of the occlusal rests. There should be an intimate fit 
between the teeth and retentive clasp assembly. 

If the occlusal rests on the prosthesis do not seat completely in 
their respective rest seat preparations, a minor discrepancy in the cast 
metal framework can be identified and corrected. 


Evaluation of denture base adaptation , ~ h anwiir 

When the cast metal framework has been fu y sea ® 
resin portions of the prosthesis. An accurately fitting ry 
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soft - tissue damage A common^ ead t0 dlscomfort ’ P ain > and 

dimensional changes that occur in the » T l ° preSSUre is ^ 

nrocessino Anni the acr y hc resm denture base during 

processing Apply pressure indicator paste (PIP) evenly on the intaglio 

(tissue) surface of the prosthesis with a stiff, short, coarse - haired brush. 

coarse brush will leave thin brush marks on the acrylic resin 
surface that displace under pressure. Apply an even, thin layer of 
to register pressure areas. Currently, there are a variety of pastes 
that may be used in denture base evaluation. These materials, 
known as pressure indicator pastes, consist principally of zinc oxide 
powder combined with a medium consistency vegetable fat or 
shortening. Other ingredients are added to improve the flavor and 
consistency of the paste. The brush can be used to place a distinct 
stroke pattern in the paste. The removable partial denture is then 
inserted, firmly seated, removed, and carefully inspected. Where no 
contact between the denture base and the soft tissues has occurred, 
the brush strokes will remain in place where moderate contact has 
occurred, the brush stroke pattern will be indistinct or obliterated 
where heavy contact has occurred, the pink denture base material 
will clearly show through the white paste. Areas of heavy contact 
should be relieved using appropriate rotary instruments. 


Pressure areas most commonly encountered are as 

follows: in the mandibular arch —(TI the lingual slope of the mandibular 

ridge in the premolar area. (2) the mylohyoid ridge, (3) the border 

extension into the retromvlohvoid space, and (4) the distobuccal border 

near the ascending ramus and the external oblique ridge, while in the 

maxillary arch—(11 the inside of the buccal flange of the denture 

over the tuberosities, (2) the border of the denture lying at the malar 

prominence, and (3) the point at the pterygomaxiliary notch where the 

denture mav impinge on the pterygomandibular r aphe or the pterygoid 

hamulus. In addition, bonv spicules or irregularities in the denture ba se 

that will require specific relief may be found in either arch. 


Assessment of denture base peripheral extensions: 

The peripheral borders of the denture base have a direct bearing on 
retention, stability, and patient comfort. Overextension of the 
prosthesis denture borders may cause the following. 

The muscles and frenum will tend to dislodge the RPD during 
function. The resultant dislodging force may be transferred to the 
abutment teeth by the retentive clasp assemblies. These forces may 
be especially destructive when the denture base borders of a bilateral 
distal - extension RPD are overextended. The longer the distal - 














Dentare base overextension may cause ulceration „ • 

vestibule as a response lo chitinic Wmio n toSUe f °™ m ' ll ' 
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muscle function during mastication With 
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Under extended denture borders may cause the following: 

tque ndges to obtain maximal support for the RPD 

Food may collect under the tissue surface of an RPD and h 
annoyance and/or an irritation. and be an 

L? S l - h r S! S . f 11 a y lack lability under extended denture borders 
will not satisfactorily resist lateral or horizontal stresses. 

Evaluating the denture base extension: 

t?eTupport?n7stab?rv o d f entUre S P ' ayS an im P° rta "t role in 
„ su PP ort and stability of a removable partial denture Maximum 

ange extension, within physiologically tolerable limits provides 

opbmal support and stability for the prosthesis. Extension of 

denture flanges into the facial vestibules and lingual sulci enhances 

resistance to horizontal displacement. Therefore, acrylic resin 

denture base flanges should not be arbitrarily reduced. Rather they 

should be critically evaluated and adjusted only when physiologic 

limits have been exceeded. Visual and digital evaluation of the resin 

flanges should be performed during the insertion appointment 

For purposes of examination, the buccal tissues should be held 

between the thumb and index finger and moved apically, 

laterally, and then occlusally. Soft tissue movement adjacent to 

each denture flange should be noted. Restriction of soft tissue 

movement can lead to irritation. Over extension of the borders 

also may result in the application of dislodging forces by the 

movable soft tissues. Therefore, while maximum tissue coverage 

is essential to support and stability, it is equally important to 

avoid overextension of denture borders. 

Mandibular lingual and distolingual flange lengths may be evaluated 
using physiologic movements of the tongue and floor of the mouth. 
Clinical evaluation is accomplished by placing an index finger on the 


occlusal surfaces of the denture teeth on one side of the patient's 
mouth. The patient is then instructed to extend the tongue straight 
forward and then into the cheek on the opposite side of the mouth. 
If lingual or distolingual flanges are overextended, the denture base 
will lift away from the supporting tissues. This displacement is 
readily identified by pressure against the operator's index finger, 
allowing necessary flange adjustments to be made. 

Where it is difficult to observe border extensions, disclosing wax can 
be placed on denture base flanges to help identify areas of 
overextension .Unfortunately, the flow characteristics of disclosing 
wax are not well suited to this application. Mixing petroleum jelly 
with the disclosing wax improves the flow characteristics of the 
disclosing material. This mixture is more reliable when used 
routinely to disclose regions of flange overextension. Any areas of 
overextension will be visible where the wax has been flattened or 
displaced by muscle action. The use of disclosing wax is especially 
effective on the distobuccal border of a mandibular RPD, which 
is controlled by the masseter muscle. 

The most common areas of overextension of a maxillary RPD are 
the tissue side of the distobuccal flange and continuing through the 
pterygomaxillary notch area. 

Contouring the anterior denture base flange 

When designing a denture base for the anterior portion of the 
mouth, consideration must be given to the esthetic requirements 
of the patient. Slight overextension or over-contouring of the 
labial flange may cause an otherwise successful prosthesis to be 
esthetically failed. The first step in anterior denture base 
adjustment is the application of pressure indicator paste to the 
intaglio surface of the resin. The removable partial denture is then 
positioned in the mouth and seated with gentle pressure. As 
resistance to the seating of the labial denture base flange is 
encountered, the partial denture is removed. Careful evaluation 
of the pressure indicator paste often will reveal excessive tissue 
contact along the border of the denture base . 

Correction of this interference involves vertical reduction of the 
flange length to the point of contact with the edentulous ridge. 
Following adjustment, the pressure indicator paste and grinding 
residue are wiped from all denture surfaces and fresh paste is 
applied. This procedure is repeated until the removable partial 
denture can be completely seated without encountering resistance 
producing blanching of the soft tissues, or causing patient 
discomfort. Once the anterior denture base flange has been 
adjusted to permit complete seating of the prosthesis, the superior 
and lateral margins of the flange are beveled to produce thin 
borders. This will permit a smooth transition from the denture 
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Occlusal adjustment: 

Denture tooth arrangement for the prosthesis should be accomplished 
to provide bilateral simultaneous contact at the maximal intercuspal 
position (MIP). At the try - in visit, the maxillomandibular 
relationships and the esthetic, phonetic and arrangement of the 
denture teeth are verified. Therefore, the occlusal adjustment of the 
RPD following processing of the denture bases should involve only 
minor processing changes. Processing changes can be corrected with a 
laboratory remount of the prosthesis before removal of the master cast. 
Minor interceptive occlusal contacts can be corrected by selective 
grinding adjustments, which are made after the contacts are 
marked with articulating paper. If gross premature occlusal contacts 
are noted, a new interocclusal (centric relation) record should be 
made. Remount the RPD on a dental articulator and make the 
necessary occlusal corrections by s e 1 e c t i v e grinding 
at an acceptable vertical dimension of occlusion. This is 
accomplished outside of the mouth and away from the patient. The 
same method is used for opposing prostheses. The clinical remount 
is the most efficient method of adjusting occlusion because it 
allows direct observation during adjustment. 

The master cast is usually destroyed when the RPD is finished and 
polished. To obtain an accurate remount cast to correct occlusal 


disharmonies, make an intraoral irreversible hydrocolloid (alginate) 
impression of the prosthesis correctly positioned 'on the supporting 
tissues; that is, a pickup impression. 

To remount removable partial dentures in an articulator, it is 
necessary to secure casts of both the dental arch restored by the 
removable partial denture and the opposing arch. An irreversible 
hydrocolloid impression is made with the removable partial 
denture completely seated in the patient's mouth. In most 
instances, the prosthesis will remain in the impression when the 
impression is removed from the mouth. If the prosthesis remains in 
the mouth, it must be retrieved and carefully repositioned in the 
impression. Undercuts within the removable partial denture are 
then blocked out using baseplate wax, clay, wet paper towels, or 

wet facial tissues. . 

Dental stone is mixed and vibrated into the impression. When t e 
dental stone has hardened, the cast is recovered and trimmed in 
preparation.for mounting procedures. A cast of the opposing 
dentition must also be fabricated, at this stage ° e 
the maxillary cast is mounted on the articulator fusing record 

record. The mandibular cast is mounted using j 



After the occlusion of the RPD has been refined on the articulator, 

appropriate occlusal anatomy is restored using fine burs and a low speed 

hand piece. 

Criteria to be f ollowed before adjusting occlusion 

• It is best to consider one arch as an intact arch so that the other one can 
be adjusted according to the intact arch. 

• If one partial denture is tooth supported and the other tissue supported, 
the tooth-supported arch is first adjusted and is considered as the intact arch 
for adjustment of the tissue supported denture. 

• If both partial dentures are entirely tooth borne, the one occluding with 
the most natural teeth is adjusted first, and considered as the intact arch. 

• If both dentures are tissue supported, the final adjustment of occlusion on 
opposing tissue supported base is usually done on the mandibular denture, 
since this is the moving member. Hence, even if the mandibular denture 
opposes more natural teeth and is considered as the intact arch, the final 
occlusal adjustments are made only on it. 

Adjusting retentive clasps 

In the practice of removable partial prosthodontics, two pliers are 
generally sufficient. These are the No. 139, or “bird-beak” plier, and the 
No. 200, or “three-prong” plier. Proper technique for adjusting a clasp 
involves holding the clasp stationary between the beaks of a No. 139 plier 
and applying a bending force with the fingers of the opposite hand. This 
results in a gentle curvature of the clasp arm and minimizes the likelihood 
of clasp fracture. Clasp adjustment may also be performed using a No. 200 
Plier. This is accomplished by engaging the clasp arm with the beaks of the 
plier and gently squeezing the handles until the desired bend has been 
achieved. 

Patient Instructions 
Oral hygiene 

Providing the patient with appropriate oral hygiene instructions is 
extremely important. The patient must understand that meticulous home 
care is a prerequisite to removable partial denture success. Inadequate 
home care will hasten the destruction of the remaining teeth. 




as 


Ug provided earlier in the therapy, instructions regarding u 
nd maintenance of the remaining natural teeth and oral soft tissue" "M 
now be reviewed. Proper brushing techniques and the use of dental fi?' 

“ ne Part ° f the patient ’ s home care should be emphasized ' * 
The patient must accept the need for periodic dental evaluation of oral 
tissues and dental prostheses. The interval between successive 
examinations will vary depending on the oral conditions and type of 
prosthesis, but should not exceed 1 year. 

way to communicate the 

need for meticulous attention to oral hygiene. Areas that are susceptible to 
plaque accumulation are readily visualized. The patient should be 
instructed to chew the disclosing tablets with the partial denture in the 
mouth. The denture can then be removed and examined for areas of plaque 
accumulation, although accumulation on the removable partial denture 
will not be evident at the insertion appointment, the disclosing tablet 
technique should be demonstrated so the patient can periodically check the 
effectiveness of home care efforts. 

* Appropriate methods for denture hygiene should be demonstrated. 
Emphasis should be given to physically brushing the denture on a daily 
basis, rather than relying on a cleaning or soaking agent to remove debris. 
The use of common toothpastes should be avoided since these pastes often 
contain abrasive particles. 

* Scouring powders and abrasive household cleaners should also be 
avoided because of their potential for damaging both acrylic resin and 
metal components of a removable partial denture. 

*The patient must understand that the denture should never be brushed 
while in the mouth. Instead, the prosthesis should be removed to permit 
access to all surfaces. 

*The patient should also be instructed to clean the denture over a partially 
filled basin of water so that if the denture is dropped, little hann will be 


done. 

*The patient should be cautioned against using any cleansing solution 
containing chlorine. A popular and effective solution for cleaning acrylic 
resin complete dentures is a mixture of Clorox, Calgon, and water. 
However, if a chromium-based metal framework is soaked in this solution, 
the chlorine will irreparably damage the metal. 

*The patient should also be instructed to remove the prosthesis (or 
prostheses) before going to bed at night. The soft tissues covered by the 
denture bases and the major connectors must be given the opportunity to 
recover from constant mechanical stresses applied when the prosthesis is 



P r in P lace > the removable partial denture prohibits the 

beneficial bathing effects of saliva, which flush food and bacterial debris 

from the hard and soft supporting tissues. The. risk of enamel 
decalcification and soft tissue inflammation is greatly increased when the 
prosthesis is worn for long periods of time. If a patient has only a few 
remaining natural teeth and has a history of bruxism, less damage may be 
done to the remaining natural teeth if the denture is worn at night. If 
nighttime denture wear is necessary, the patient must identify several hours 
each day when the prosthesis can be removed from the mouth. 

*The patient should also be told to store the prosthesis in water when it is 
not in the oral cavity. Failure to do this may result in drying, cracking, and 
warpage of acrylic resin components. This is extremely damaging to the 
prosthesis and may necessitate repair or refabrication. 

Prosthesis placement and removal 

-Teaching the patient how to insert and remove a dental prosthesis is 
essential. The patient’s ability to adequately manage this task depends to 
some extent on his or her manual dexterity, muscular coordination, visual 
acuity, and physical condition. 

-Additionally, design of the removable partial denture, the number and 
position of direct retainers, and the total amount of retentive force affect 
the ease with which the prosthesis can be removed from the mouth. 
-Insertion of a removable partial denture is generally less of a problem than 
is denture removal. The patient should be positioned in front of a wall- 
mounted mirror while the dentist inserts the prosthesis. It is important that 
the patient understand the need to properly align the removable partial 


denture over the abutments before applying seating pressure. The patient 
should be cautioned about trapping soft tissues of the cheeks, lips, or 
tongue between a clasp and its abutment. The amount of force needed to 
seat the prosthesis should be demonstrated, and the patient warned that if 
excessive pressure is required, alignment of the denture is probably 
incorrect. Seating the denture with biting pressure should be discouraged 
because damage to the denture, natural teeth, or soft tissues can easily 
result. 

-After the patient has observed insertion of the removable partial denture, 
its removal also should be demonstrated. The most convenient method for 
engaging the prosthesis is to position a fingernail or thumbnail apical to a 
facial clasp arm on each side of the dental arch and to move the clasp 
occlusally. This method is acceptable when cast circumferential clasps are 
readily available. However, if only wrought-wire clasps are available, this 
technique should be avoided. Wrought-wire clasps are easily distorted 


using this technique. When wrought-wire clasps are present, the p a ^ 
should grasp the acrylic resin denture bases on each side of the arch ar^ 
carefully withdraw the removable partial denture from the mouth. 

-For a prosthesis that incorporates one or more infrabulge clasps, 
positioning a fingernail apical to the approach arm and forcing the clasp 
occlusally is not an acceptable method of removal. This technique may lead 
to laceration of the adjacent soft tissues by the patient’s fingernail. 
Additionally, this approach tends to force the retentive terminus of the 
clasp toward the abutment, making removal of the prosthesis even more 
difficult. 

-The best method of removing a denture of this design is to engage the non- 
retentive portion of the T-clasp and apply occlusal pressure. The denture 
will disengage easily. Before being excused from the office, the patient 
should be asked to demonstrate the proper methods of removable partial 
denture insertion and removal for the dentist. 
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Fig 16-39 “he ver.ical project:'" srm of an nfobulge c.asp is grasped in she teaks of a 
No. 139 plie ; Notice '.hat the rounded bea< s postoned acanst the internal s. face of 
the vertks' projection ami. 



Fig 16-40 Supsoit is released to a lcuv props - alcivnent a’d to 
within t*e vertical :i ejection a r. 


trtistin: bc’ds 



Fig 16-41 : essure s the* a: else with t'e fi-geis of the opposite han:> (Amotvs re'ete 
di'ectv- of'crce.) T'e bend occurs n the horizoctal po tion cf the clasp am. 





















